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@ Thermal developing light-sensitive material. 

© There is disclosed a thermal developing light-sensitive 
material comprising a support and. provided thereon, photo- 
graphic structural layers comprising at least one layer contain- 
ing light-sensitive silver halide, said photographic structural 
layer comprising a compound represented by general formula 

d); 

Formula (1) 
X, -Li-A 

wherein Xi represents a residual group of a photographic 
restrainer, Li is a mere bonding hand or a divalent group and A 
is selected from the group consisting of a hydrogen atom, an 
amino group, a hydroxy! group, a carboxyl group or a salt 
thereof, a sulfo group or a salt thereof and a sulfin group or a 
salt thereof; 

and a a compound represented by general formula (2); 
Formula (2) 
X 2 - L 2 - B 

wherein X2 represents a residual group of a photographic 
restrainer. L 2 is a divalent group and B is a ballast group. 
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Description 

THERMAL DEVELOPING LIGHT-SENSITIVE MATERIAL 

FIELDS OF THE INVENTION 

The present invention relates to a thermal developing light-sensitive material for forming an image by the 
dermal development, in particular to a thremai developing light-sensitive material, wherein thermal-develop- 
ment-induced fogging (thermal fogging) has been improved. aeve.op 

BACKGROUND OF THE INVENTION 

th^ 3 * m ther 7 ia ' de ^ e, °P |n 9 "ght-sensitive materials with which developing process can be carried out by the 
thermal treatment. Japanese Patent Examined Publications No. 4921/1968 and No. 4924/1968 have disclosed 

xA/-l enS maten ' a,s comprising organic silver salts, silver halides and reducing agents 
m Hl th * ne J mpr <> ved ^ ermaI developing light-sensitive materials, the studies to obtain color images by various 
methods have been described. 

th!Z^^' S ' P ? t3 TJ?°' 3 ' 531 ' 286 ' No - 3.761,270 and No. 3,764,328 have independently disclosed 
S h ? P nQ , C ° r "ght-sens,t.ve materials respectively forming a dye image by the reaction of an 
oxidized product of aromatic primary amine developing agents and a coupler 

in addition. Research Disclosure No. 15108 and No. 15127 issues disclosed thermal developing color 
materials mdividualy forming a dye image by the reaction of an oxidized product of 
sulfonam.dephenol or sulfonamidaniline derivative color developing agent and a coupler. However these 
methods incurred a disadvantage; since an image of reduced silver and a dye image are simultaneously 
nr^Ll 00 30 e Z?Z P °?u n after the thermal develo P™nt, the dye image accompanies stains. To solve this 
«r« fZ V* m ! °? ,S fu a "f bl6# Wh6reln a S, ' ,Ver fmage 13 remove d by a liquid treatment, or wherein only dyes 
are transferred onto other layers, for example, an image-receiving sheet comprising an image-receiving layer 

dyeTtTbr^ lnCUrS m an ° ther pr0b,em; rt ls difflcu,t to dis «ngursh unreacted matter from the 

^ urther : Research Disclosure, No. 16966 disclosed a method involving thermal developing color 
light-sensitive materials, wherein using organic imino silver salts independently having a dye-portion imino 
groups on the exposed portion are removed by the thermal development, whereby a dye image is formed on 
an image-receiving layer as a transfer paper by the use of solvents. However, in this method a problem occurs- 
Us difficult to suppress the liberation of dyes on unexposed portions, therefore, well-defined clear color 
images cannot be obtained. 

Patnf n n pi y o Ja £ an6 + Se ^ n ^^ n ° pen t0 PubIic * ns P ectl °n (hereinafter referred to as Japanese 
Sf^L . o a o° + n) N0 ' 105821/1977 - ^panese Patent O.P.I. Publications No. 105822/1977 and 
h£h r ^ 81, U ; S ; Pat , em N °* 4 ' 235 ' 957 ' Research Disclosure No. 14448, No. 15227 and No. 18137 issues 
disclosed thermal developing color light-sensitive materials for forming a positive color image by a 
' a ;?K t,V f u ye bleachln 9 metnod - However, this method incurs problems: otherwise unnecessary 
steps to heat piled sheets independently having an activator to accelerate the bleaching of dye as well sa a 
photographic constituent material; the obtained dye image is eventually reduced and bleached, in the course 
of a prolonged storage, by the coexisting free silver and the like 

Furthermore, U.S. Patent No. 3,180,732, U.S. Patent No. 3.985.565, U.S. Patent No 4 022 617 and Research 
.,I^!°T e N °. 125 ^ 3 disc,osed tnermal developing color light-sensitive materials to form a color image by 
nhnt^rL eU h C ° $t However ' this method also * ncurs a Problem; it is difficult to stably contain leuco dye in a 

£n^?? P 9 f nS ' t,Ve material and the P not °9raphic light-sensitive material is gradually discolored 
□unng its preservation. 

Also, Japanese Patent O.P.I. Publications No. 179840/1982. No 186744/1982 No iMsaq/iqnp 
^ 1 ^ 39/l r- N °' 166954/1984 - N °- 159159/1984. 1 laS^V^/^S 
^ h!'tht ? h J^ 7h , erma ' "f ? e,0| L ln9 COUpler "aht-sensitive materials discharging or forming a diffusible 
aye by the thermal development to obtain a transferred color image 

m^nTXha^ 636 P™ 1 ". 3 * 3 inc VT s a disadvantage; a larger density (Dmax) causes a increased fogging 
I V f rf T 5trainer used ,n a conventional photographic light-sensitive material not only fails to show 
3* fl ' f Bct l but ev J n deteriorates fogging, or simultaneously deteriorates Dmax as well as the 
m«t2E^h A ?f ord,n3,y - the development of a restrainer usable in the thermal developing light sensitive 
materia) has been eagerly desired. 

The inventor has found that not only the fogging in the thermal development but also the preservability could 
hL ? J mul If n „ eo " s| y ""Proved by using a thermal developing light-sensitive material containing a restrainer 
hav.ng a ballast group. However, the degree of the improvement was still insufficient. The inventor also found 
H.frLl I 6 " 36 " t silve /! 1a,iae emulsions are used, the fogging increases and the sensitivity is reduced 
S humidity 688 thermal developin9 "ant-sensitive materials under a high tern perature and a 

„c!n« V !fl 0f thi , s - tne , inventors have found that the fogging in the thermal development may be improved by 
using a thermal developing light-sensitive material containing a restrainer having a hydroxyl group carboxvl 
group, sulfon group or sulfin group, or a salt thereof. However, it was learned that this arrangement incurs 
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another disadvantage: the fogging increases during the preservation of the thermal developing light-sensitive 
material under a high temperature and a high humidity. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to solve the above disadvantages of the thermal developing 5 
light-sensitive material. 

More specifically, it is an object of the present invention to provide a thermal developing light-sensitive 
material containing a novel fogging restrained 

It is another object of the invention to provide a thermal developing light-sensitive material allowing the 
formation of the high-density fogging-free image. w 

It is still another object of the invention to provide a thermal 'developing light-sensitive material having 
improved preservability. 

The above objects of the invention are attained by a thermal development light-sensitive material comprising 
a sup port and, provided thereon, a layer containing light-sensitive silver halide grains, in particular, a thermal 
development light-sensitive material containing at least one compound selected from those represented by 15 
the following general formula (1) and at least one compound selected from those represented by the following 
general formula (2): 

General formula (1) 

X1-L1-A 20 
[wherein X1 represents a residue group of photographic restrainer, Li is a mere bonding band or bivalent 
group, A represents any of a hydrogen atom, amino group, hydroxyl group, carboxyl group or salts thereof, 
sulfo group or salts thereof, or sulfin group or salts thereof;] 

General formula (2) 25 
X 2 - L 2 - B 

[wherein X2 represents a residual group or photographic restrainer, L2 represents a bivalent group and B 
represents a ballast group.] 

BRIEF DESCRIPTION OF DRAWINGS 30 
Fig. 4 is a schematic diagram illustrating the outline of thermal developing apapratus to process the thermal 

developing light-sensitive material of the invention, wherein the reference numerals correspondingly represent 

the following parts and components. 

Reference numeral 1 represents a drum; 3, 4, 7 and 8, pressing rollers; 5 and 9, tension rollers; 6 and 10. 

belts; 21, a guide roller; 22, CRT; 23, an image receiving member; 24A and 24B, plate heaters; 25 and 26, 35 

heating rollers; 27, a guide plate; 28, 29 and 30, guide rollers; 31 , a separation roller; 32, a take-in roller; 33 and 

34, a transporting roller; 35, a cutter, and; 36, a container. 

DETAILED DESCRIPTION OF THE INVENTION 

A thermal developing light-sensitive material according to the invention comprises a thermal developing 40 
light-sensitive element and an image-receiving element. The thermal developing light-sensitive element is 
hereinunder referred to as a thermal light-sensitive material or simply as a light-sensitive material; and an 
image-receiving element is hereinafter called an image-receiving member. 

The restrainer represented by the general formula (1) is described in detail below. 

The examples of a residue, of photographic restrainer. represented by Xi in the above general formula (1) 45 
are residues of organic compounds known as restrainers (or anti-fogging agents) in a conventional silver 
halide photographic light-sensitive material, and include those described in the following: "The Fundamentals 
of Photographic Technology, Silver Salt Photography" (compiled by Photographic Society of Japan, published 
from Corona Ltd.), p. 354; "Chemistry of Photography" (written by Akira Sasai, Shashin Kogyo Shuppan Co., 
Ltd.). pp. 168 - 169; The Theory of Photographic Process (edited by T.H. James, published from MacMillan 50 
Company), pp. 396 - 399. Among these examples, those preferred are the residues of the organic compounds 
of which silver salts have a solubility product (pKsp) of more than 10 in relation to water of 25° C. 

The preferred examples of a compound, wherein the residue X1 in the above-mentioned general formula is 
replaced with X1. are described in the following general formulae (3) through (18). 
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(3) 



S M 



R'-N N 



10 



N 



75 



20 



[wherein R 1 and R 2 Independently represent any of a hydrogen atom, or alkyl group or aryl group each having 1 
to 7 carbon atoms, M represents a hydrogen atom, alkali metal atom, ammonium group or organic amine 
residue.] 



(4) 



S M 



25 



N N-R' 

I I 
N = M 



30 



[wherein R 1 represents a hydrogen atom, or alkyl group or aryl group each having 1 to 7 carbon atoms, M is 
same as that in the general formula (3).] 



(5) 



35 



40 



R : 




N 



[wherein R 1 represents any of a hydrogen atom, alkyl group having 1 - 7 carbon atoms, aryl group having 1 - 7 
carbon atoms or 
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(n is 1 or 2), R 2 and R 3 independently represent a hydrogen atom, or alkyl group having 1 - 7 carbon atoms, or 
aryl group or nitro group having 1 -7 carbon atoms. R 2 and R* may be bonded together to form a 
five-membered or six-membered ring.] 
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(6) 




10 



[wherein R 1 represents a hydrogen atom, or alkyl group or aryl group each having 1 - 7 carbon atoms, R 2 and 
R 3 independently represent any of a hydrogen atom, or alkyl group having 1 - 7 carbon atoms or aryl group 
having 1 - 7 carbon atoms, R* and R3 may be bonded together to form a five-membered or six-membered 
ring.] 



is 



(7) 



MS 



• Y 
[ 



<5> 



N H 



20 



25 



R 



[wherein Y represents 
- N 



30 



35 



- O - or - S -, R 1 represents a hydrogen atom, or alkyl group or aryl groups each having 1 - 7 carbon atoms, and 
M is same as that in the general formula (3).] 



(8) 



R 



R ; 



40 



45 



[wherein Y represents - O - S - , 
- N - or - CH 



50 



R 1 represents a thiol group, or - NH - R 4 (R 4 represents a hydrogen atom, or alkyl group or aryl group each 
having 1-7 carbon atoms), R 2 and R 3 independently repersent a hydrogen atom, alkyl group having 1-7 
carbon atoms, or aryl group or nitro group having 1 - 7 carbon atoms, R 2 and R 3 may be bonded to gether to 
form a five-membered or six-membered ring.] 
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10 



(9) 




15 



[wherein R 1 and R* independently represent a hydrogen atom, oralkyl group having 1 - 7 carbon tarns oraryl 
group having 1-7 carbon atoms, or hydrogen atom. R1 and R* may be bonded together to form a 
five-membered or six-membered ring.] 



(10) 



20 



25 




[wherein R 1 , R* and R3 independently represent any of a hydrogen atom, alkyl group having 1- 7 ^carbon 
3Q atoms, amino group, alkoxy group having 1 - 7 carbon atoms, thioalkoxy group havmg 1 - 7 carbon atoms 
or-SM (M is same as that in the general formula (3).] 



(11) 



35 



40 



R 



R 



N 





R 



N N 



Twherein Ri R*. R 3 , R" and R* indpendently represent any of ahydrogen atom, alkyl group having 1 - 7 carbon 
AS Ltoms aS group having 1 - 7 cartoon atoms. -NH -R 6 (R 6 represents a hydrogen atom alkyl group having 
W cSms or a* group having 1 - 7 carbon atoms). -SM (M is same as that in the generaf formula 
(3)). alkylthio group having 1-7 carbon atoms or alkoxy group having 1 -7 carbon atoms.) 
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(12) 




wherein R\ R*. R 3 and R" are respectively identical to R' through R s in the general formula (11).] 
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(13) 



MS 



H 

•N" 



YT 

N N 
R 1 R* 



N H 2 



[wherein R 1 and R 2 independently represent a hydrogen atom, or alkyl group having 1 - 7 carbon atoms, M is 
same as that in the general formula (3).] 

15 

(14) 

R 1 - NHCNH - R 2 

II 
S 

[wherein R 1 and R 2 independently represent a hydrogen atom, alkyl group or aryl group each having 1 -7 
carbon atoms, Ri and R 2 may be bonded together to form a five-membered or six-membered ring.] 2S 



(15) 

R 



30 



S 

R 3 35 

[wherein R 1 , R 2 and R 3 independently represent a hydrogen atom, or alkyl group or ary! group each having 
1 - 7 carbon atoms. R 1 and R 2 may be bonded together to form a five-membered or six-membered ring, and Y 
represents any of - O -, - S - or 40 

- N - 

A. 

45 

(R 4 represents a hydrogen atom, or alkyl group having 1 -7 carbon atoms.)] 

(16) x 

R 1 



N A 

SM 



[wherein R 1 represents a hydrogen atom, or amino group or alkyl group or aryl group each having 1 - 7 carbon 
atoms, Y represents - O - S - or 

60 

- N - 
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(R3 represents a hydrogen atom, or amino group, or alkyl group or aryl group each having 1 - 7 oarbon atoms), 
and M is same as that in the general formula (3).] 



(17) 



10 



15 



25 



30 



35 



R 



r Vy sm 

Y, N 



20 R 



six-membered ring. Y represents « N - or 

C- 
I 

3 



(RSisahydrogenatom.ora.kyl group having 1 -7 carbon atoms). and M is same as that .nthe genera, formu.a 
(3).] 

(18) 




[wherein R 1 . R 2 and R3 are same as 
With the general formulae (3) through (18) the ^ P^ed ' rf' du ^ 

« ^^^^^^^^^^^ ^ ^ 

9 Tn^r v f g ir,Smura^^ 

following independently having 1 ib ^.J ^ 0 ^°^- ^l JJJ^ S n e JrouJ, propenylene group 
ethylene group, propylene group and the W 

represented by the following general formula (19). 
50 General formula (19) 
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wherein Li' and A' are the same as Li and A in the above general formula (1) respectively; Y represents a 
nitrogen atom or carbon atom. ■ reoresented by the above general 
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(A- 1 ) 



S H 
N N H 



COOH 



(A- 2) 



S H 




(A-3) 

S H 




COOH 



N = N 
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(A- 4) 
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is ( A — 5 ) 
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(A- G) 

30 



35 



(A- 7 ) 



45 



50 



55 



60 



65 




SH 
N N 




7 'Vs'O'.Ni 



N = 



SH 

M -^ N -_^y.CH,COOH. 



SH 
N=N 
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S H 



N-^-NHCH.-^-COOH 



N=N 



(A- 9 ) 



S H 

n^^n-^ Vnhcoch j ch j cooh 

N = N 




(A- 1 0 ) 




N = N SO,Na 
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75 



20 



NaO,S 
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CH 2 OH 
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CA-31) 
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(A-37) 



COOH 
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HOOCH, C 
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fj@>-CH = CHNHC,H,COOH 
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(A-58) 
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compound; whether the compounds are . used singly o ^^nedly ryp ^ & 

„ structural layers of the thermal developing gM^J^ .Tye% u'sSy the light-sensitive .ayers containing 
55 more than two layers. Though contained ,n ^f a fJ n U f "^c sLr salts, the compound may be contained 
,ight-sensitive silver halide or the '^s contam'^ °^° r Snto the silver halide light-sensitive layers 
non-light-sensitive layers. When such a ompound « '™°%>™™ 3 precipitation of silver halide grains used 
the timing of addition is arbitrarily "J 1 *? 8 ^" ^^f^med following the physical ripening, and before the 
„ for the abovementioned light-sensitive laye "^^^^J^L^ by coating. The addition method -s 
40 emulsions containing the light-sensrtive ^^^^Z^Ja into emulsions. Accordingly, for 
arbitrarily selected from those used in '" c ° r P™9 a " °™ ^ C f flrsXSy solved in water or an. organic 
example, the compound of the invention , is ir m .f s ^°™ om T prisin g them, then added into emulsions, 
solvent such as methanol o, " *• orm * em x o Wert- o ^P ^ ^ ^ acetate . 

Additionally, if the compound of the invention _ can be ^ a of emuls j on . 

45 cyctohexane or the like, it may be ™ £ ^ are specrfically described below. 

Next, the restrainers represented by the aenenj formula (Z) a P represented by the general 

As residues, of photographic restrained ^P^^*^ 1 ^^^ formula (1) are available. Among them the 

^ * . . i *^r«i lis tO\ are identical to 
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residues, ui puuiuyi«K"' w 

advantageous. presented by L 2 in the above general formula (2) are identical to 

tjrof^ ,o,,owing biva,ent 9roups - 

- CONH -. - SO2NH -. - NHCONH -. - COO -. 
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- NHCO - NHSO2 - O -, - S - N - (R is a hydrogen atom or alkyl group) and 

R 

I 

- CO - 



The ballast groups of the invention represented by B in the general formula (2) are organic ballast groups 
individually having molecular size and configuration sufficient enough to reduce or eliminate the diffusibility of 
a compound of the invention represented by the general formula (2) or the silver salt thereof (or silver 
complex) during the thermal developing process. The typical examples of such an organic ballast group 
include the following; a long-chained alkyl group bonded to the residue of photographic restrainer 
represented by X2. directiy, or via a bivalent bonding group represented by L2; a benzene or naphthalene 
aromatic group directly or indirectly fused into a carbon-containing ring or heterocycle of the residue of 
photographic restrainer. A useful ballast group usually has at least 8 carbon atoms, and more favorably, is an 
alkyl group (which may have a substituent) having 8 to 40 carbon atoms (If it has a substituent, the number 
includes the carbon atoms in a substituent). 

The useful ballast group is also typified by a group having not only a group having a hydrophilic substituent 
such as a sulfo group, carboxy group or the like, but a group having an alkyl group (which may have a 
substituent) containing 8 to 30 carbon atoms. 

The preferred examples of ballast group are listed below. 
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-(CH S ),0(CH 2 )7CH 3 
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C s H,,(t) , -(CH,),-0 



C I 2 H 2 5 




CONHCuH 2 



ca 



/ r-, COC ls H, 
? H0 \— / SQaNHC " H " * -CH,CH,N 

C12H25 C H H g 



C O C I 3 H 2 7 

CH,CHiNHCOCH,CH,/ 
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V V 0 C, S H 33 , 
'SO,H 



H 3 C CuH,, C, 8 H 3 7 

N 1 

u N 




CHCHifHai 
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The typical example compounds represented by the above general formula (2) and embodying the invention 
are listed below. However, the scope of useful compounds of the invention is not limited only to these 
examples* 
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The examples typically demonstrating the synthesization of the compounds of the invention are as follows. 
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Synthesizing exmaple - 1: Compound (B - 1) 

19.3 g of l-Cp-aminophenylJ-I^.S.A-tetrazol-S-thiol and 20 m£ of pyridine were added into 200 mi 
acetonitrile, thereinto 33 g of palmitoyl chloride was added dropwise with stirring under a room temperature, 
then the solution was heated and refluxed for one hour, then cooled. This caused crystals to precipitate. The 
crystals were filtered out and rinsed with cool acetonitrile, then dried, thus 31.5 g (yield, 760/o) object product 
was obtained. 

Synthesizing example - 2: Compound (B - 15) 

18.2 g of 6-amino-2-mercaptobenzothiazole and 20 rr\£ of pyridine were added into 200 m£ acetonitrile, 
thereinto 50 rr\£ acetonitrile solution containing 35 g of 3-(2,4-di-(t)-pentylphenoxy)-butyric chloride was 
added drowwise, with stirring under a room temperature, then the solution was heated and refluxed for one 
hour. The reaction solution was rinsed with water, and the crystals were filtered out, then recrystalized with 
acetonitrile, thus 33.8 g (yield, 88%) object product was obtained. 

The other compounds of the invention may be synthesized with the similar methods. 

The amount of addition of the compound according to the invention represented by the general formula (2) 
is not parti culariy limited. It may be determined in accordance with the following factors; a type of the 
compound ; whether the compounds are used singly or more than two of them are combinedly used; the types, 
amount, the ratio of mixture of light-sensitive silver halide or organic silver salt, or; what types, of layers 
comprise the light-sensitive material of the invention. In general, the preferred amount of addition is 10- 5 to 
10- 1 . more specifically, 10- 4 to 10- 2 mol per mol light-sensitive silver halide. 

The compound of the invention represented by the general formula (2) may be contained in any of the 
structural layers of the thermal developing light-sensitive material, and may be simultaneously contained in 
more than two layers. However, the compound should be favorably contained in the fight-sensitive layers 
containing light-sensitive silver halide. When such a compound is incorporated into the silver halide 
light-sensitive layers, the timing of addition is arbitrarily selected from the period, after the formation of silver 
halide grains used for the above-mentioned light-sensitive layers, and before the emulsions containing the 
light-sensitive silver halide grains are applied by coating. The addition method is arbitrarily selected from the 
conventional methods. Such methods are as follows; a method, wherein a compound Is firstly dissolved in a 
low-boiling solvent (such as methanol, ethanol, ethyl acetate or the like) or high-boiling solvent (such as 
bibutyl phthalate, dioctyl phthaiate, tricresyl phosphate or the like), then, subjected to an ultrasonic 
dispersion; a method, wherein a compound is dissolved in an aqueous alkali solution (for example a 10<Vo 
aqueous sodium hydroxide solution or the like), and then neutralized by a mineral acid (for exmaple 
hydrochloric acid, nitric acid or the like); a method, wherein a compound is dispersed together with an 
aqueous solution of suitable polymer (for example, polyvinyl butyrai, polyvinyl pyrolidone or the like) by means 
of a ball mill. 

It is preferable that only of the thermal developing light-sensitive layers of the thermal developing 
light-sensitive material of the invention contains all of (1) light-sensitive silver halides, (2) reducing agent, (3) 
dye-supplying material, (4) binder, and If so required, (5) organic silver salt. It is, however, not always 
necessary that these are contained in only one photographic structural layer. For example, a thermal 
developing light-sensitive layer is divided into two layers, whereby one thermal developing light-sensitive 
contains the above components (1), (2), (4) and (5) are contained in one thermal developing light-sensitive 
layer, while the other thermal developing light-sensitive layer adjacent to it contains the dye-supplying material 
(3). In other words, as far as these compounds can react with each other, they may be isolatedly distributed to 
more than two photographic structural layers. 

In addition, the thermal developing light-sensitive layer may be divided into more than two layers, for 
example, a high sensitive layer and a low sensitive layer or a high density layer and a low density layer. 

The thermal developing light-sensitive material of the invention comprises at least one thermal developing 
light-sensitive layer provided on a support. A thermal developing color light-sensitive material usually 
comprises three thermal developing light-sensitive layers independently having an individual color-sensitivity. 
In the light-sensitive layer, a dye having individual color is formed or released by a thermal developing. A 
blue-sensitive layer has a yellow dye; a blue-sensitive layer has a magenta dye, and; a red-sensitive layer has a 
cyan dye. However, these combinations are not necessarily mandatory. Also, a near-infrared light-sensitive 
layer may be incorporated into the material 

The constitution of the layers may be arbitrarily determined. The following constitutions are available; a 
constitution comprising comprising a support, sequentially disposed thereon, a red-sensitive layer,' a 
green-sensitive layer and a blue-sensitive layer; a constitution comprising a support, sequentially disposed 
thereon, a blue-sensitive layer, a green-sensitive layer and a red-sensitive layer; a constitution comprising a 
support, sequentially disposed thereon, a green-sensitive layer, a red-sensitive layer and a blue-sensitive 
layer. 

The thermal developing light-sensitive material of the invention may have, in addition to the 
above-mentioned thermal developing light-sensitive layers, the non-light-sensitive layers, such as a subbing 
layer, intermediate layers, a protective layer, a filter layer, a backing layer and a separation layer, and others. To 
form the above thermal developing light-sensitive layers and these non-light-sensitive layers on the support, 
the coating methods similar to those used for preparing, by coating, a conventional silver halide light-sensitive 
material cna be used. 
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5 light-sensitive silver halides used ^ordmg to *e g , lver cnloro - io do-bromide and the like, 

iodide, silver chlorobromide, silver chloro-,od,d ■ ^^^VZthod known in the photographic art. 
The above light-sensitive silver halides car .be preyed by B ^^' e ^ ™ ipftation met hod. Light-sensitive 
such as a single-jet precipita tion metho and a cent oUed rdoiM £p P^^ ^ . conventional 
silver halide emulsions contam.ng light-sens live silver ' ™««? P \J d 

n method to prepare silver halide type silver halide grains. 

J^S^^^^^^^^^ 9rain size is 0001 to 15 " m - or more 

specifically. 0.01 to 0.5 urn; .-hpmicallv sensitized by an optional methos in the 

Issssxrs^^ su - sensitization - 90,d ' su,fur 

emulsions by containing various types of spectral ^"include cyanine, melocyanine. complex 

The typical spectral sensitizing ^ e . s " s "* J" ^ ' ^3 hLmicyanlne. oxonol and the like. Of the 
(tri-nucleus or tetra-nucleus) cyanine nolo P 0 '^ t ~ in 7 r o ^on n e pyroiine, pyridine, oxazole. thiazole, 
cyanine dyes, those having a basic ^^^SSj havt an enamine group capable of forming an 
selenazole and imidazole are favorably used. Su°h ™cle ™* na ™ b |a , M group and aminoalkyl group, or 
alkyl group, alkylene group, hydroxyalkyl ^JS^J 9 P such „ nuo|eus may 
an enamine capable of forming a condensed carbon nng atMm*o g ^ ^ ethme chain 
be either a symmetrical type o asymmetrical ™ ^£$, c - substituent. 

thereof, an alkyl group, pheny I group ^enam ne group ^or ^rocycl.c ^ such , 

The melocyanine dye may have. In addition to i m now ° c nuC |eus , thiazolinethione nucleus, 
thiohydantoin nucleus, rhodanine nucleus oxazo ^^^"J^^Ue a substituent of alkyl 
malononitril nucleus and pyrazolone nucleus and the ^ S™™? oroup hydroxyalkyl group, alkoxyalkyl 
group, alkylene group, phenyl group. cariDOxyakyl group, sutfojkyl group hy ^ y^, 9 ^ necessary , 
Iroup. alkylamino group or heterocyclic nucteh More to** ° * ^ M ^bta derivatives. 

rrmTio"^ 

^tm^Sd^^ * 1 °- 4t01 * ,Perm0,S " V " 

halide or silver halide-forming ^P 0 "^ .... . tiv _ sjlver sa i t -forming components may be used in 

p, sk\o mi°ni*rs. *• .... ~ « — » «— ~ — - 

the developability of the material. thermal developing light-sensitive material of the 

The examples of organic silver salt us ^rtESed Publication No. 4921/1968. 
invention are as follows; as i** 0 "****^ 

No. 26582/1969. No. 18416/1970, No. I^^^^^^Na 368241978. No. 36224/1978 and 
No. 52626/1974. No. 31728/1977. N°- 137321/1977. ^^™J^ 05 ^ and the like, silver salts of 
No. 37610/1971. U.S. Patents No. 3 33 W333 J^^fc ac , s ^ahete ro oyde.fore ) «m^, 
long-chained aliphatic carboxylic acids and siver ^salts °1™™°J ., alaqu i d onate. silver bahanate. 

5. wKS 4,?23.274 and the like -^^SLffl-W. Such benzotriazole silver may be 

The silver salts of imino group ! n0Ulde m s ^ o b ^^ 
substituted or unsubstituted. The typical examples of subs «^° e ^^, ^ caroon atoms . preferably less 
benzotrlazole silver (preferably ^^l^.f^Xi^^^ n-octy.benztriazole silver or 
than4carbonatoms.suc*asmethy^^^ jde having less than 22 

the like), alkylamidebenzotriazole silver ^^™J5SJd eben iwazote silver, iso-butylam.deben- 
carbon atoms, such as acetamidebenzotnazole s, ^ er - p J 0 P y e 7X lsu , famQy , be nzotriazole silver (preferably 
zotrlazole silver, laurylamidebenzotriazole , s,Wer or -to ^J£S°Zuoh as 4 -(N. N-diethylsulfamoy.) 
60 substituted by an alkylsulf amoyl group hawgless than 22 ™™ ylsu lfamoyl) benzotriazole silver 

benzotriazole silver. ^^^^J^^^^^x^^ silver or the like), silver salts of 
4-(N-decylsulfamoyl) benzotriazole srtver S^SSblSi^ silver. 5-brombenzotriazole silver or the 
halogen-substituted benzotnazole (such as zotnaz . ^ ^ ^ 
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the like), 5-nitro benzotriazole silver, 5-aminobenzotriazofe silver. 4-hydroxybenzotriazole silver, 5-carbox- 
• ybenzotyraizole silver, 4-sulfobenzotriazol silver, 5-sulfobenzotriazol silver and the like. 

The other examples of useful silver salt having an imino group are as follows; imidazole silver, benzimidazole 
silver, 6-nitrobenzimidazole silver, pyrazole silver, urazole silver, 1 ,2,4-triazole silver, 1H-tetrazole silver, 
3-amino-5-benzylthio-1,2,4-triazole silver, saccharin silver, phthalazinone silver, phthalimie silver; salts of 5 
mrecapto compounds such as 2-mercaptobenzoxazole silver, 2-mercaptooxadiazole silver, 2-mercaptoben- 
zothiazole silver, 2-mercaptobenzimidazole silver, 3-mercapto-4-phenyl-1,2,4-triazole silver, 4-hydroxy- 
6-methyl-1 ,3,3a,7-tetraazainde silver, S-methyl^-hydroxy-I^SAe-pentaazaindene silver. 

Also silver complex compounds having a stability constant of 4.5 - 10.0 as disclosed in Japanese Patent 
O.P.I. Publication No. 31728/1977, as well as silver salts of imidazolinethione as dislocsed in U.S. Patent w 
No. 4,168,980 and the like are used. 

Of the above organic silver salts, silver salts of imino group are preferable, in particular, silver salts of 
benzotriazole derivatives, preferably 5-methybenzotriazole and derivatives thereof, sulfobenzotriazole and 
derivatives thereof, and N-alkylsuIfamoylbenzotriazoie and derivatives thereof are advantageous. 

The organic silver salts in the invention may be used singly or in combination. A silver salt may be formed in 15 
an appropriate binder, which may be used without isolating the silver salt, or otherwise, the isolated silver salt 
may be dispersed in a binder to be used, with an appropriate means. The useful dispersing methods are 
include a ball mill, sand mill, colloid mill, vibration mill and the like, but the use of them are not mandatory. 

In addition, the organic silver salts are usually prepared by a method, wherein silver nitrate and raw organic 
compounds are dissolved blended in water or organic solvent. If necessary, the addition of binder or the 20 
addition of alkali such as sodium hydroxide can accelerates the dissolution of the organic compounds, and the 
use of an ammonia solution of silver nitrate Is also effective. 

The preferred amount of such an organic silver salt is usually 0.01 to 500 mol, more specifically, 0.1 to 100 
mol, and most specifically, 0.3 to 30 mol per mol light-sensitive silver halide. 

When the thermal developing light-sensitive material of the invention is a color light-sensitive material, a 25 
dye-supplying material is employed. 

The dye-supplying materials useful of the invention are described below. The dye-supplying materials should 
be compulsorily materials being capable of taking part in the reduc ing reaction of light-sensitive silver halide 
and/or organic silver salt used in compliance with a requirement, and being capable of forming or emitting 
~ diffusible dyes In proportion to the function of the reaction, and are categorized, based on the nature of 30 

reaction, into negative type dye-supplying materials which form a negative dye image, in proportion to the 
positive function, when negative silver halide is used, and positive type dye-supplying materials which form a 
positive dye image, in proportion to the negative function, when negative silver halide is used. The negative 
m type dye-supplying materials are further divided into the following categories. 



Negative type 
dye-providing 
materials 



Compounds emitting diffusible dye when oxidized: 
Reducing dye -emitting compounds 

Compounds forming diffusible dye by the coupling 
reaction with reducing agent 
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Coupling dye-forming 
type compounds 



Coupling dye -forming 
type conpounds 
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Each dye-supplying material is further described below. 

The examples of reducing dye-emitting compound are, for example, those represented by the following 
general formula (2'). 

General formula (2') 
Car - NHSO2- Dye 

In this formula, Car represents a reducing base (so called a carrier) which is oxidized to emit a dye in the 
reduction of light-sensitive silver halides and/or organic silver salts used if necessary, and Dye represents a 
residue of diffusible dye. 

The typical examples of the above reducing dye-emitting type compound are disclosed in Japanese Patent 
O.P.I. Publications No. 179840/1982, No. 116537/1983, No. 60434/1984, No. 65839/1984, No. 71046/1984, 
No. 87450/1984, No. 88730/1984. No. 123837/1984, No. 165054/1984 and No. 165055/1984, and exemplified as 
follows. 
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General formula (3') 

A, 




NHSOj-Dye 
NH 




Example dye-supplying materials 



W 



T5 



20 



In the formula, Ai and A 2 individually represent a hydrogen atom, hydroxy! group or amino group, and Dye is 
identical to Dye in the general formula (2'). The typical examples of this compound are disclosed in Japanese 
Patent O.P.I. Publication No. 124329/1984. 2 S 

The coupling dye-emitting type compounds include the compounds represented by the following general 
formula (4'). 



30 



General formula (4') 
Cpi * J * Dye 

In the formula, Cpi represents an organic group (so called a coupler residue) capable of reacting with an 
oxidized product of a reducing agent, to emit a dye, J represents a bivalent bonding group; a bond between 
Cpi and J is cleaved by the reaction with the oxidized produce of reducing agent; n represents 0 or 1 ; and Dye 
is identical to than in the general formula (2'). In addition, Cpi is preferably substituted with any of various 
types of ballast group in order to make the coupling dye-emitting type compounds non-diffusible. Though 35 
variable in accordance "with the nature and configuration of the light-sensitive material to be used, the 
examples of such a ballast groups are as follows: an organic group having more than 8 carbon atoms (more 
specifically, more than 12 carbon atoms) ; a hydrophilic group, such as a suifon group or carboxyl group each 
having more than 8 carbon atoms (preferably, more than 12 carbon atoms): a group simultaneously having 
carbon atoms, and hydrophilic groups such as a suifon group, carboxy group and others. Another particularly 40 
advantageous ballast groups is a polymer chain. 

The typical examples of the above compounds represented by the general formula (4') are disclosed in 
Japanese Patent O.P.I. Publications No. 186744/1982, No. 122596/1982, No. 160698/1982, No 174834/1984 
No. 224883/1982, No. 159159/1984 and No. 231540/1984. For example, the following compounds are 
disclosed. 
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The coupling dye-forming compounds include those represented by the following general formula 
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General formula (5') 
Cp2 *f F HB) 

In the formula, above, Cp2 represents an organic group (so called a coupler residue) being capable of 
reacting (coupling reaction) with the oxidized product of a reducing agent to form a diffusible dye. F 
represents a bivalent bonding group, and B represents a ballast group. 5 

Preferably, the coupler residue represented by Cp 2 has a molecular weight of less than 700, more specially 
less than 500. to ensure the diffusibility of a dye to be formed. 

In addition, the ballast group is preferably identical to that defined in the general formula (4') . In particular, a 
group having simultaneously more than 8 carbon atoms (preferably, more than 12 carbon atoms) and a 
hydrophilic group, such as a sulfon group and carboxyl group, is preferable. In addition, a polymer chain is 10 
more advantageous. 

As a coupling dye-forming compound having such a polymer chain, the polymer having repeated units 
derived from a monomer and represented by the following general formula (6') is advantageous. 

General formula (6') 1S 
Cp 2 « F ) 1 Y ^ r Z ) L ) 

In this formula, Cp2 and F respectively have the same meaning as in the general formula (5') ; Y represents an 
alkylene group, arylene group or aralkylene group; 1 represents 0 or 1 ; Z represents a bivalent organic group; 
and L represents an ethylenic unsaturated group or a group having an ethylenic unsaturated group. 

The typical examples of the coupling dye-forming compound respectively represented by the general 20 
formulae (5'), (6') are disclosed in Japanese Patent O.P.I. Publications No. 124339/1984, No. 181345/1984 and 
No. 2950/1985, Japanese Patent Applications No. 179657/1984, No. 181604/1984, No. 182506/1984 and 
No. 182507/1984. and others, 59-182507 and the like. For example, the following compounds are available. 

Example dye-supplying materials 2 5 
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I 

CONH 




PM-8 



— (-CHa-CH-hr 
I 

COOCHg 
-NHCOCH (CHah 



~\*C H2 — C H")~3£ 

CONH-^ V 



X : 5 0 weight % 
y : 5 0 weight % 

\* C H2 C EH-y 

I 



COOC4H9 



NHCOCH2 
I 

O 
I 




NHCzHs 



OH 

X I 5 0 weight% 
y : 5 0 weight% 



The coupler residues defined by Cpi or Cpa in the above general formulae (4'), (5') and (6') are. more 
as specifically, the groups represented by the following general formulae. i 
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General formula (7') 




General formula (9^) 
R 7 - 
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General formula (11) 
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General formula (of) 

OH 




CON^ 



General formula {1(f) 
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N N R 7 



General formula [12) 
R 9 H 
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General formula (I3') 



General formula (14) 
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R 7 ~C-CHCN 
II 
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General formula (15) 



General formula (1^) 
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R 12 
I 

N — C *f R 13 



(whrein R 13 represents an alkyl group or hydrogen atom; and R represents an oxygen atom or 



R 12 
I 

N -) 



10 



15 



or-S02 r represents 0 or 1; and Dye has the same meaning as in the general formula (2'). The typical 
examples of the compounds are disclosed in Japanese Patent O.P.I. Publications No. 166954/1984, 
No. 154445/1984 and the like and include the following compounds. 

20 

Example dye-supplying materials 
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Other positive type dye-supplying materials are the compounds represented by the following genera! 
formula (18') each of which loses a dye-emitting capacity when oxidized. 
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5 

w 



OH 

15 

In the formula, W2represents a group of atoms required for forming a benzene ring (possibly having 
substituents thereon); and R 11 , r, E, Dye are same as those in the general formula (17'). The typical examples 
of such a compound is disclosed in Japanese Patent O.P.I. Publications No. 124327/1984, No. 152440/1984 
and the like. For example, the following compounds are available. 

20 

Example dye-supplying materials 



4 




Still other positive type dye-supplying material are the compounds represented by the following general ^ 
formula (19'). 

General formula (19') 

65 



General formula (18') 

R" 
OH | 

,-Och-Jt 
V 
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C — N — D ye 



w 



In this formula, above, W 2 , R 11 and Dye are identical to those in the general formula (18'). The typical 
examples of these compounds are disclosed in Japanese Patent O.P.I. Publications No. 154445/1984 and 
others, wherein the following compounds are available. 

75 Example dye-supplying materials 
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The residues of diffusible dye represented by Dye in the above. general formulae (2'). (3'), (4'), (17'), (18') 
and (19') are hereinunder described more in detail. Such difusible dye residue has molar weight of less than 
800, or more favorably, less than 600, to ensure the diffusibility of the dye, and is available as the residues of 
azo dye, azomethine dye. anthraquinone dye. naphthoquinone dye, styryl dye, nitro dye.quinoline dye, carbonyl 
dye, phthalocyantne dye and the like. Such a dye residue may be in the form, where during the thermal 
developing or transferring it is temporarily rendered short-wave sensitive. Also, it is advantageous that these 
dye residues are the chelating dye residues, as disclosed in Japanese Patent O.P.I. Publications 
No. 48765/1984 and No. 124337/1984, since they can enhance the light-fastness of image. 

These dye-supplying materials may be used singly or in combination. The amount to be used is not 
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restrictive and may be in accordance with the following factors: the type of dye-supplying material; whether 
the materials are used singly or more than two are used combinedly; whether the photographic structural layer 
of light-sensitive material of the invention is of single layer type or multilayer type; and the like. As a guideline, 
the amount is 0.005 to 50 g, preferably 0.1 to 10 g per m 2 similar layer. 

A method of incorporating the dye-supplying material into the photographic structural layers of a thermal 5 
developing material of the invention is arbitrarily determined. The examples of such a method to add the similar 
material into an emulsion to form the above layers are as follows: a method, wherein a compound is firstly 
dissolved in a low-boiling solvent (such as methanol, ethanol, ethyl acetate or the like) or high-boiling solvent 
(such as dibutyl phthalate, dioctyl phthalate, tricresyl phosphate or the like), then, subjected to an ultrasonic 
dispersion; a method, wherein a dye-supplying material is dissolved in an aqueous alkali solution (for example 10 
a 100/o aqueous sodium hydroxide solution or the like), and then neutralized by a mineral acid (for example 
hydrochloric acid, nitric acid or the like); a method, wherein a compound is dispersed together with an 
aqueous solution of suitable polymer (for example, polyvinyl butyral, polyvinyl pyrolidone or the like) by means 
of a ball mill. 

As the reducing agents for the thermal developing light-sensitive materials of the invention, those reducing is 
agents conventionally used in a field of thermal developing light-sensitive material can be used. 

If the dye-supplying materials used for the thermal developing light-sensitive materials of the invention are 
dye-supplying materials, as disclosed in Japanese Patent O.P.I. Publications No. 186744/1982, 
No. 79247/1983, No. 149046/1983, No. 149047/1983, No. 124339/1984. No. 181345/1984, No. 2950/ 1985 and 
the like, emitting or forming a diffisuble dye by coupling with the oxidized product of reducing agent, the 20 
following are useful: p-phenylenediamine and p-aminophenol developing agents, phosphoroamidephenoi and 
sulfonamidephenol developing agents, sulfonamideanillne developing agents, hydrazone color developing 
agents, and the like as disclosed in U.S. Patents No. 3,531,286, 3,761,270, 3,764.328. Research Disclosure 
Nos. 12146. 15108 and 15127, and Japanese Patent O.P.I. Publications No. 27132/1981. Also the color 
developing agent precursors disclosed in U.S. Patents No. 3,342,599, 3,719,492, Japanese Patent O.P.L 25 
Publications No. 135628/1978 and No. 79035/1982 and the like, can be advantageously used. 

Particularly preferred reducing agents include reducing agents represented by the following general formula 
(1') as disclosed in Japanese Patent O.PJ. Publication No. 146133/1981. 

General formula (1') 30 



R 3 R H 




35 



R* R° 



In the formula, R 1 and R 2 independently represent a hydrogen atom, or an alkyl group, having 1-30 carbona 
toms (preferably 1-4 carbon atoms) and possibly be substituted, R 1 and R 2 may be bonded together to form 
a heterocycle. R 3 , R 4 , R 5 and R 6 independently represent a hydrogen atom, halogen atom, hydroxyl group, 45 
amino group, alkoxy group, acylamino group, sulfonamide group, alkylsulfonamide group, or an alkyl group 
having 1-30 carbon atoms (preferably 1 4 carbon atoms) and possibly be substituted, R 3 and R 1 , or R 5 and R 2 
may be bonded together to form a heterocycle, M represents an alkali metal atom, ammonium group, 
nitrogen-containing organic base or a compound having quaternary nitrogen. 

The nitrogen-containing organic base in the above general formula (1') is an organic compound having a 50 
basic nitrogen atom capable of forming a salt with an inorganic salt. Amine compounds are particularly 
important organic bases. Such amine compounds are as follows: chained amine compounds such as a primary 
amine, secondary amine, tertiary amine and the like; as cyclic amine compounds, the well known examples of 
typical heterocyclic organic base, such as a pyridine, quinoline, pyperidine, imidazole and the like. In addition, 
the compounds such as hydroxylamine. hydrazine, amizine and the like are useful as the chained amines. As 55 
the salts of nitrogen-containing organic base, the inorganic salts for example, hydrochloride, sulfate, nitrate 
and the like) of the above-mentioned organic bases are favorably used. 

At the same time, as the compounds having a quaternary nitrogen in the above general formula, the salts or 
hydroxydes of nitrogen compound having a tetravalent covalent bond. 

The typical preferred examples of the reducing agents represented by the above general formula (1') are 60 
listed below. 
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R-7 ) 



C,H B 



R — 8 ) 



CH,- 
CH 3 ' 
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C1J 3 
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C Ha 
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( IV— 20 ) 
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( Jl- Z'J ) 
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( R— 28 ) 
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The above reducing agents represented by the above general formula (V) can be synthesized by known 
methods, for example a method described in Houben-Weyl, Methoden der Organischen Chemie, Band XI/2, 
pp. 645 - 703. 

In addition, more than two types of the above reducing agents can be used simultaneously, or a 
black-and-white developing agent mentioned later can be used together with the reducing agents for the 
purposes including the enhanced developability. 

If the dye-supplying materials used in the invention are, as disclosed in Japanese Patent O.P.I. Publications 
No. 179840/1982, No. 58543/1983, No. 152440/1984, No. 154445/1984 and the like, the compounds emitting 
dye when oxidized, or the compounds losing the dye-emitting capacity when oxidized, or the compounds 
emitting dye when reduced (or, merely a silver image is formed), the developing agents, described below, can 
be used. 

The examples of such a developing agent are as follows: phenols such as p-phenylphenol, 
p-methoxyphenol, 2,6-di-tert-butyl-p-crezol, N-methyl-p-aminophenol and the like; sulfonamidephenols such 
as 4-benzenesulfonamidephenol, 2-benzenesulfonamidephenol, 2,6-dichloro-4-benzenesulfonamidephenol 
and 2,6-dibromo-4-(p-toiuenesulfonamide) phenol and the like; polyhydroxybenzenes such as hydroquinone, 
tert-butylhydroquinone, 2,6-dimethylhydroquinone, chlorohydroquinone, carboxyhydroquinone, cathecol, 
3-carboxycathecol and the like; naphthols (such as a-naphthol, p-naphthol, 4-aminonaphthol, 4-methoxynaph- 
thol and the like; hydroxybinaphthyls and methylenebisnaphthols such as 1,1'-dihydroxy-2,2'-binaphthyl, 
6,6'-dibromo-2.2'-dihydroxy-1 ,1 '-binaphthyl, 6,6-dinitro-2,2'-dihydroxy-1 ,1 '-binaphthyl. 4,4'-dimethoxy-1 ,1 '-di- 
hydrox-2,2'-binaphthyl, bis(2-hydroxy-1-naphthyl) methane and the like; methylenebisphenols such as 
1 .1 -bis(2-hydroxy-3,5-dimethylphenyl)-3.5,5-trimethylhexane. 1 ,1-bis(2-hydroxy-3-tert-butyl-5-methylphenyl) 
methane, 1 ,1 ,bis(2-hydroxy-3-,5-di-tert-butylphenyl) methane, 2,6-methylenebis(2-hydroxy-3-tert-butyl- 
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5 methvlDhenyl)-4-methylphenol. a-phenyl-a.a-bi S (2-hydroxy-3-tert-butyl-5-methylph e nyl) "Ethane. 
^™K5S^^^P^"W««tlV>pane. l.1.5.5-tetrakis(2-hydroxy^.5-d.methj,lphe- 
ly i a iethyVentane. 2.2-bis(4-hydroxy-3.5-dimethylphenyl) propane. 2.2-bi S (4-hydroxy-3-methyl-t-tert-bu- 
MDhamn oropane 2 2-bis(4-nydroxy-3;5-di-tert-buty!phenyl) propane and the like; ascorbic acid and the like. 
^SEs and £e like; pyrazolone and the like: hydrazone and the Hke; para-phenylenediamine and the 

'""These developing agents may be used singly or more than two of them may be simulatensou 'V used ; 

The amount of the "educing agent used in the thermal developing light-sensmve materia of the nvenbon 
depends onThe type of light-sensitive silver halide to be used, the type of silver salt of °rgan.oaad he ^ 
of addrtLs and the like however, the amount is usually 0.01 -1500 mol. preferably, 0.1 -200 mol per mol 

"^SS^S^^ in the therma. Hght-sensltlve materia, of the invention ares^oor — 
high modular substances, such as polyvinyl butyral. polyvinyl acetate. .f^*'^ 
mlthacrvlate cellulose-acetate butylate. polyvinyl alcohol, polyvinyl pyrolidone. gelatin, phtha lated gelat n and 
the Mke These mav be used singly, or more than two of them may be comblnedly used In particular, the 
££^<*5£ - oerivatiSe thereof and hydrophi.ic polymer such as po.yviny. ^^pyrohdone or polony 
alcohol is advantageous. Or. the following binders, as disclosed .n Japanese Patent O.P.I. Publ,cat.on 

^^^^SSS^f^ and polypyrolidone polymer. Such po.yviny. pyrolidone polymer 
mfy be polySnyl py^Wone which is homopolymer of vinyl pyrolidone. or may be copolymer (possibly. ^graft 
cSofyme°)of 1? pyrolidone and at least one of other copolymerizable monomers, j^**^™* 
used reTardless of a degree of polymerization thereof. Such polyvinyl pyrolidone may be substituted polyvinyl 

favorably. 20 - 60 weighWo. and the preferred amount of vinyl pyrolidone is 5 - 90 weighWo. or more favotably 
^itelSXder may contain other high molecular substances. The preferred examples of such mixture are 

materials may be contained in the binder at a rate of 0 -85 weighWo. ^ Preferably 0 7 weight :* 

In addition the above vinyl pyrolidone polymers may be cross-linked polymers, but in this case, tney are 
preferabl7appTed on a support and then cross-linked (including the progress of the cross-linking reaction 

W ThVamL^^ 

iS^pS^moM of binder to be used is at a ratio of 0.1 - 10 g. preferably. 0.25 - 4 g per one g 

beam-setting resin composite upon any of the above supports; and others. , amct „ ^ usinQ an 

With the thermal Ight-sensitive material of the invention, If the similar material » of * tjje us nng. in 

image receMng member, various heat-melting solvents should be preferably contoned ttarmj 

p^^ Patent Application Na 47 ? 87 ' 1 , 984 - Am ° n h 3 e 

them SiS^ I* 1^ Son are urea derivatives (such as dimethylurea. diethy lurea. phenyturea and the 
£r2^etoWa^^ch as acetamide, benzamide and the like), polyvalent alcohos (such as 
1 E ^-peniedioi ^Te-pentanediol. 1.2-cyc.ohexanediol. pentaerythritol. trimethylolethane and the like), or 

P Tuth y enmore ,y af a heat-melting solvent useful for the invention, a compound represented by the general 
65 formula (S) is available. 
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General formula (S) 




10 

In this formula, n represents 1 or 2. When n = 1, R represents a group, having 3 to 8. or favorably, 4 to 6 
carbon atoms, such as an alky! group (for example, i-propyl group, n-butyl group, t-butyl group, n-amyl group, 
i-amyl group, n-hexy! group, n-octyl group or to-octyl group), alkenyl group (for example, allyl group, crotyl 
group or i-crotyp group), alkoxy group (for example, n-butoxy group, n-amyloxy group, i-amyloxy group or 15 
n-hexyloxy group) or alkenyloxy group (for example, allyloxy group, crotyloxy group or i-crotyloxy group). 
When n « 2, R represents a group, having 2 to 4 carbon atoms, such as an alkyl group (for exmaple, ethyl 
group, propyl group or t-butyl . group) or alkoxy group (for example, ethoxy group, n-propoxy group or 
n-butoxy group) or an alkenyloxy group having 3 to 4 carbon atoms (for example, allyloxyl group, crotyloxy 
group or i-crotyloxy group). Additionally, when n = 2, the both groups Independently represented by R may 20 
be identical or different to each other. 

The typical examples of a compound of the invention represented by the above general formula are as 
follows: p-i-propylbenzamide, p-n-butylbenzamide, p-t-butylbenzamide, p-n-amylbenzamide, p-n-hexylbenza- 
mide, p-n-octylbenzamide. p-allylbenzamide, p-n-butoxybenzamide, o-n-butoxybenzamide. m-n-butoxyben- 
zamide, o-n-amyloxybenzamide, p-n-amyloxybenzamide, p-i-amyloxybenzamide, p-allyloxybenzamlde, p-cro- 25 
tyloxybenzamlde, o-i-crotyloxybenzamlde, 3,5-diethylbenzamide, 3-ethyl-5- ethoxybenzamide, 2,4-diethox- 
ybenzamide, 2,4-dipropoxybenzamide, 3,5-dipropoxybenzamide, 2,6-dipropoxybenzamide, 3,4-dibutoxyben- 
zamide, 2,4-diallyloxybenzamlde, 2,4-dicrotyloxybenzamlde and 2,4-di-i-crotyloxybenzamide. 

The compound of the invention represented by the above general formula (S) is synthesized with 
R-substituted benzoic acid, R-substituted benzoate, R-substituted cyanobenzene or the like in compliance 30 
with a synthesizing method disclosed for example in Synthetic Organic Chemistry, pp. 565-589, by R.B. 
Wagner and H.D. Zook. Also the compound may be prepared by allowing hydroxybenzamide or 
dihydroxybenzamide to react with alkyl halide or alkenyl halide. 

Among the above exmaples, the following water-insoluble solid heat melting solvents are more favorably 
used. ^ 35 

The water-insoluble solid heal melting solvents are compounds which are solid at a normal temperature but 
turn liquid at a higher temperature (higher than 60° C, preferably higher than 100°C, and in particular, higher 
than 130°C, but less than 250°C) and they also have an inorganic-organic ratio ("Organic Schematics", by 
Yoshio Kohda, Sanyo Shuppan Co., Ltd., 1984) of 0.5 - 3.0, preferably. 0.7 - 2.5, and in particular, 1.0 - 2.0, as 
well as the water-solubility, at a normal temperature. 40 

The typical examples of the water-insoluble solid heat melting solvent are listed below. HoweVer, the scope 
of the invention is not limited only to these examples. 
Example water-insoluble solid heat mealting solvents 
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Melting Inorganic/ 
point C°C) organic 

C(Ci) 3 CONH 2 J4-f 

A-C0NH 2 128° i-54 



o 



o 



2.2 5 
2.2 5 



.OH 

<^J-CONH z J 4-0 

HO-^-CONHz 161 

Q-NHCOCH 3 110° JJ9 

ch3 "O~ c0nh! ■ 160 ° 1,34 

CH 3 0-^HNHCOCH 3 13 0° 1.3 1 

B r -^y~ NHCOCH3 168° 1.02 

^-NHCOCH 3 113-115° 1-3 4 
OH 

<^-CONH-^Q> 13 7° 1.2 7 
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Melting 
point (°C) 



<Q)-NHC0C0NH«<Q> I 5 1-1 5 3° 



CHaCONH"^^)— ^J^) NHCOCH3 Over 290°C 



o- 



CH 2 CON:H 2 15 6° 



<^>-C0NH (CJH 2 ) 3 NHC0-<^> 



• 1 5 2-1 5 4° 



/OCzHs 



<f VcONHz 1 30* 



(Q-CONH-Q) 166° 
CHj0-^yC0NH 2 164-1 6 T 



/Ha 

<Q>-CONH 2 141-142 1 
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Melting Inorganic/ 

point (°C) organic 

C iZ-^^-NHCOCH.-, .18 0° t.l 3 

H0-^^>-NHC0CH 3 16.1° 1-9 7 

CH. 3 -<^>-MHCOCH3 150° l.J 9 

<^~^>-NHC0CH 3 14 0° 1.9 7 

*^3~ NHC0NH2 14-7° 1.6 8 

CH3 "O" NHC0NHj 14 3° 1.4 7 

^^-CHzNHCONHz 149° 1.47 

<^^-S0 2 NJH z 15 4° 2.13 

cH3 "O~ s0zNH2 1370 l82 
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Melting Inorganic/ 
point (°C) organic 



<Q>-S0 2 NHHQ> 110° 1.13 

CHa-Q^ 021 ™ 02 H-iNHS0 2 -<Q>-CH3 16 8° 1.5 9 



S0 2 NHC3H7(i) 




16 2-16 3.° 2.1 5 



2 3 8° 1.7 2 



2 3 3° 2.3 4 



13 7° 1.7 0 



2 2 6° 2.1 8 



Many compounds used as the water-insoluble solid heat melting solvents are market-available, and be 
readily synthesized by the concerned manufacturers. 
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There is no mandatory method for adding the water-insoluble solid hot solvent into the light-sensitive 

!U!l e K ♦ °1 1 I u Ve ,! 1ti ? I n - The USeful metnods lnclud e a method, wherein the solvent is pulverized and 
distnbuted with a ballmill or sandmill, then added into the material, a method wherein the solvent is solved into 
an appropnate solvent to be added into the material, a method wherein the solvent is dissolved in high boilinq 
solvent to prepare oil-in-water dispersion which is added into the material. However, the solvent should be 
favorably puK,er,zed and distributed with a ballmill or sandmill. then added into the material, while its form, solid 
grains, are Kept unchanged. 

The layers where the above water-insoluble heat melting solvent is added include the light-sensitive silver 
halide layers, intermediate layers, protective layer, and an image receiving layer comprising image receiving 
member, in compliance with a requirement to ensure these layers may perform individual purposes 
*n ^nT n ° U ^, ti0 " ° f water -' n soluble heat melting solvent is usually 10 - 500 weighto/o, or preferably 
50 - 300 we.ghWo per amount of binder. K 

Even if a melting point of water-insoluble solid heat melting solvent of the invention is higher than a thermal 
developing temperature, it can be satisfactorily used as a heat melting solvent, because it has been added into 
the binder, and this arrangement lowers the melting point. 

In addition to the above-mentioned components, the thermal developing light-sensitive material of the 
invention may, in compliance with a requirement, contain various additives 

dlsHo^ n 6 ! b V^ZTZS, 38 f °" OWS: 3 me,t - former . such as acetamide and imide succinate, as 
S0 r™' S - P ?T °- 3 " 4 i 8 - 776: compounds, such as polyalkylene glycol, as disclosed in U.S. Patent 
ZLZ^i 3 ? JaDanese Patent O P I - Publication No. 19525/1976; water-insoluble polar organic 
compounds such as lactones respectively having a - CO - group, - SO a group and - SO - group, whose 
melting points being more than 20° C, as disclosed in U.S. Patent No. 3.667.959; and others 
P„hHo ! ftf^ mP M S the following; benzophenone derivatives disclosed in Japanese Patent O.P.I. 

« m~ ofooo„n,o 11 ?540 /1974 = Phenol derivatives disclosed in Japanese Patent O.P.I. Publications 

No SESX."£ l Ei nf^K? 1 r? 0 ^ 0 aCidS dfeC,0Sed JapaneSe Patent OP-^ PubHcaln 
\V^L " polyva ' en * al °°hols disclosed in Japanese Patent O.P.I. Publication No. 198038/1983- 
su famoylam.de compounds disclosed in Japanese Patent O.P.I. Publication No. 84236/1984; and others 
i Jn™^' c ° mpounds 1™°™ as toners *he field of thermal developing light-sensitive material may be 
so A^° ^h development accelerator into the thermal developing light-sensitive material of the invention. 
m £?™?«£j n Ja P anese Patent O.P.I. Publications No. 4928/1971, No. 6077/1971 No 5019/1974 
no Sv?^ N0 M 91215/1974 ' No - 107727/1974, No. 2524/1975, No. 671 32/1 975, No 67641/1 975' 
w ?2£J!22£- ?°- 33722/1977 - N °- 99813/1975. No. 1020/1978, No. 55115/1978 No 76020/ 978 
m°- ™ ? *~ N °- 156523/1979 . No- 156524/1979, No. 156525/1979. No. 156526/1979 No 4060 980 
m°- f^Vl 980 ' N °- 32015/198 °. West German Patents No. 2.140,406. 2.141.063 2 220 61E I US Patents 
No iaS)?M3^rj; 4 foi 1 ^i a 5 an !f!u Pa l? nt °- PX Publica «ons No. 207244/1982.' No.' 207245/1982. 
oht'hlS TLT f 193541/ 983 and the like, the examples of toner are as follows; phthaladinone. 
23 dfC£ „E 0n !: qU,n fo°^ 0n f' N -hydrooxynaphthalimide, benzoxadine. naphthooxadinedione 
n^nl ^m^ f , 2 - 3 - d, hydro-1.3^xadine-2.4-dione. oxypyridine, aminopyrfdlne. hydroxyqui^ 

mJ^lZ T ,socarhos W. sulfonamide. 2H-1.3-benzothiadine-2.4-(3H)dione, benLtriazine 

ac!d nSh^!; * m "^ohrtraay)8ntaIena. aminomercaptotriazole. acylaminomercaptotriazole. phthalic 
and i^JnfJ Phthalamine acid, and the like, and; mixtures of more than one of the above-mentioned 
ohthX f J compounds; mixtures involving not only at least one of acids or acid anhydrides, such as 
P nn • naphthal,c ac,d . or ^e "ike. but phthaladine compounds; mixtures involving any of phthaladine 

and maleic acid, itaconic acid, quinolic acid, genthidinic acid and the like pnmaiaaine 

8 f xam P les ° f useful anti-fogglng agents are as follows: higher aliphatic compounds (such as behenic 
£w % f" C aC ' d /o d ^ e ' ke) diSC '° Sed U S - Patent Na 3 - 645 - 739 = me ™ric salts disclosed Japanese 
N h a ?o„^ am ,' n H ed Pubic f on ! No- 11113/1982; N-halogen compounds (such as N-halogenoacetam,de 
N-halogenoim.de succinate and the like) disclosed in Japanese Patent O.P.I. Publication No 47419/1976- 

^Sio„ C Z P °^/ m iTc B comP ,° UndS diSClOSed in U S - Patent No - 3 - 700 - 457 and Japanese Patent O.P.I 
Inin^P t t n l , n 9 ^ : ar y |sulfonic acids < su ch as benzenesulfonlc acid and the like) disclosed in 
Sosed Tn J«Ln« P p b t l,Cati ° n o N I ° D 2 ! 016/1974: ,ithium oarboxylates (such as lithium laurate and the like) 
disclosed in Japanese Patent O.P.I. Publication No. 47419/1976; oxidizing agents (such as perchlorate 
anorganic peroxide persulfate and the iike) disclosed in British Patent No .1.455.271 and jianlsfpaTem 
O.PJ. Pubhcation No. 101019/1975; sulfinic or thiosulfonic acids disclosed in Japanese Patent OPI 
Tntn l'Z£° rf 198 , 25/ H? : 2 - thloura °y |s disc, osed in Japanese Patent O.P... Publication No 3^°976 
^oZ^nH h- f Cl °!. ed ^P 3 "" 556 Patent O.P.I. Publication No. 26019/1976; disulfide and polysulfide 
No Q^/iofln SC ' OSed i a P anese Patenf ©.Pi. Publication No. 42529/1976. No. 81124/1976 and 
. °; S3l49/ 198u: rosins and diterpenes disclosed (such as abiethinic acid, pimalic acid and the like) disclosed 
bo Lro. aPa ^ S , e , f tent ° PX P " bllcation No - 57435/1976; polymeric acids independently having a free n££$ 
60 group or sulfonic group, as disclosed in Japanese Patent O.P.I. Publication No. 104338/1976rthiazolinethione 
disclosed m U.S. Patent No. 4.138.265; 1.2.4-triazole or 5-mercapto-1 .2.4-triazole disclosedTjapanese 
Patent O.PJ. Publication No. 140833/1980 as well as U.S. Patent No. 4.137.079; thisfulfinaTes discSIn 
Japanese Patent OP I Publication No. 140833/1980; 1 ,2.3.4-triazoles disclosed in Japanese Patem O P I 
Pub cation No 142331/1980; dihalogen compounds or trihalogen compounds disclosed in Japanese Patent 
65 O.P.I. Publications No. 46441/1984. No. 573233/1984 and No. 57234/1984; thiol compounds d"scfoseJ Tin 
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Japanese Patent O.P.I. Publication No. 111636/1984. 

The examples of other preferred anti-fogging agents are as follows; hydroquinone derivatives (such as 
di-t-octylhydroquinone, dodecanylhydroquinone, and the like) disclosed in Japanese Patent Appiication 
No. 56506/1984; the combined use, as disclosed in Japanese Patent Application No. 66380/1984, involving 
hydroquinone derivative and benzotriazole derivative (for example, 4-sutfobenzotriazole, 5-carboxytriazole s 
and the like). 

The examples of still other particularly advantageous anti-fogging agent are as follows: restrainers, as 
disclosed in Japanese Patent Application No. 262177, independently having a hydrophilic group; polymer 
restrainers disclosed in Japanese Patent Application No. 263564/1985; compounds as disclosed in Japanese 
Patent Application No. 263565/1985, individually having a ballast group. 10 

The examples of useful silver image stabilizer are as follows: polyhalogenated organic oxidizing agents 
(such as tetrabromobutaned, tribromoquinalidine and the like) disclosed in U.S. Patent No. 3,707,377; 
5-methoxycarbonylthio-1-phenyltetrazoles disclosed in Belgium Patent No. 768,071; monohalogenated 
compounds (such as 2-bromo-2-trylsuifonylacetamide and the like) disclosed in Japanese Patent O.P.I. 
Publication No. 119624/1975; bromine compounds (such as 2-bromomethylsulfonyibenzothiazole, 2,4-bis(tri- 15 
bromomethyl)-6-methyltrizine and the like) disclosed in Japanese Patent O.P.I. Publication No. 120328/1975; 
tribromoethanol disclosed in Japanese Patent O.P.I. Publication No. 46020/1978. In addition, monohaloge- 
nated organic anti-fogging agents for silver halide emulsions as disclosed in Japanese Patent OPI 
Publication No. 119624/1975 may be used. 

The exmaples of other useful image stabilizers are as follows: as disclosed in U.S. Patents No. 3,220 846 20 
No. 4.082,555 and No. 4,088,496, Japanese Patent O.P.I. Publication No. 22625/1975. Resarch Disclosure 
No. 12021, No. 15168, No. 15567, No. 15732, No. 15733. No. 15734 and No. 15766, the compounds, so-called 
activator precursors, being capable of releasing a basic substance by heat, and being typified by the 
compounds being capable of releasing a base by decarbonation due to heat, such as guanidiumtrichloro 
acetate, aldonamide compounds such as galactonamide, amineimides, 2-carboxycarboxyamide and other 25 
compounds; sodium phosphate base forming agents disclosed in Japanese Patent O.P.I. Publications 
No. 130745/1981 and No. 132332/1981; compounds being capable of forming amine by intramolecular 
nucleophilic reaction as disclosed in British Patent No. 2,079,480; aidoximecarbamates disclosed in Japanese 
Patent O.P.I. Publication No. 157637/1984; hydroxamic acid carbamates disclosed in Japanese Patent O.P.I. 
Publication No. 166943/1984; base-releasing agents disclosed in Japanese Patent O.P.I. Publications 30 
No. 180537/1984, No. 174830/1984 and No. 195237/1984. 

Furthermore, irithiuronium compounds, s-carbamoyl compounds of mercapto-containing compounds, and 
nitrogen-containing heterocyclic compounds, as disclosed in U.S. Patents No. 3,301,678, No. 3,506,444 
No. 3,824,103 and No. 3,844,788, Research Disclosure No. 12035 and No. 18016, and the like, may be used to 
stabilize the image. Additionally, to accelerate the developing or to stabilize the image, the following may be 35 
used; as disclosed in U.S. Patents No. 3.669.670, No. 4,012,260, No. 4,060.420 and No. 4,207,392. Research 
Disclosure No. 15109 and No. 17711, the nitrogen-containing organic bases called activator-stabilizers or 
activator stabilizer precursors, for example a-sulfonyl acetate of 2-aminothiazoline, or trichloro acetate and 
acylhydrozine compound. 

In addition, as disclosed in Japanese Patent O.P.I. Publications No. 130745/1981 and No. 218443/1984, the 40 
development may be exercised in the presence of only a small amount of water, or to develop the 
light-sensitive material of the invention, a small amount of water may be sprayed or applied onto the material 
for supplying water thereto, before the material is heated. Furthermore, as mentioned in U.S. Patent 
No. 3,312,550 and others, the material may be developed with a hot steam, or a blast containing moisture. Or. 
otherwise, as disclosed in Japanese Patent Examined Publication No. 26582/1969, a compound having 45 
crystalization water such as sodium phosphate 1 2H 2 0, ammonium alum. 24H2O or the like may be contained in 
the thermal developing light-sensitive material. 

The similar light-sensitive material may also have various additives and coating aids such as an anti-halation 
dye, fluorescent whitening agent, hardeners, anti-static agent, plasticizer, spreading agent and the like. 

In order to improve the film property, the thermal devel oping light-sensitive material of the invention may 50 
contain colloidal silica in the heat developing light-sensitive layer and/or non-light-sensitive layers (such as a 
subbing layer, Intermediate layers, protective layer and the like). 

The colloidal silica useful for the invention is the colloid solution of silieic anhydride having a mean grain size 
or trichloro acetate and acylhydrozine compound. 

In addition, as disclosed in Japanese Patent O.P.I. Publications No. 130745/1981 and No. 218443/1984, the 55 
development may be exercised in the presence of only a small amount of water, or to develop the 
light-sensitive material of the invention, a small amount of water may be sprayed or applied onto the material 
for supplying water thereto, before the material is heated. Furthermore, as mentioned in U.S. Patent 
No. 3.312.550 and others, the material may be developed with a hot steam, or a blast containing moisture. Or, 
otherwise, as disclosed in Japanese Patent Examined Publication No. 26582/1969, a compound having 60 
crystalization water such as sodium phosphate.12H20, ammonium alum.24H20 or the like may be contained in 
the thermal developing light-sensitive material. 

The similar light-sensitive material may also have various additives and coating aids such as an anti-halation 
dye, fluorescent whitening agent, hardeners, anti-static agent, palsticizer, spreading agent and the like. 

In order to improve the film property, the thermal devel oping light-sensitive material of the invention may 65 
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contain colloidal silica in the heat de ^^ 9 ^^1^I compr ising silicic anhydride 

grains having a mean ^JiS d£xMe). Such colloidal silica ;«-*g~J £ JP™ prefefred 
component «**.^JjjSg Sl6/1978. No. "M^^JSKS amount of binder in the 
Publications No. 109336/1^. wo. i rf we , g ht, 0.05 - 2.U against 

thermal developing ■^■""^^SS? used for the invention are disclosed in US. Patents 
The useful organic fluoro compounds usedt WeS( German Ol5 Patents e 

Mo 109336/1981, No. 305 * /ls °7 Klri c fl R7/i974 and others. anH/ftr non-liaht-sensitive 

No. 2,861.056. No. ^ '4.025.704,'and others. _ sensitive layer and/or non-light-sensi- 

%Si^s^«j^»src j « « - - — 

No. 3.698.907); butadiene oompoun* such a ^ 3 m7g4 ald Na3.35^68l^ publjcations 

compounds such as those disposed in MJ* ^ , p^g B-mm opx 

benzotriazole compos such « « No 29620/19 69 and ^^2/197 up ^ 3754>g19 
No. 10466/1958. No. 1687/196 6 1 No.^ *V ?5 ig82 u. s . patents No. 3,253,921. No.^ • 5ig jssue; 

35 Pu b.ica.ions f - 95^79 and Jo ^5/1 ^ ^ ^^^c^aSate compounds suoh as 

No. 3,794.493. No. 4,009,038, No. .. j ec j j n (j.s. Patent No. 'T. . ^' pL» en t O.P.l- Publication 
b-w^-oT^-SS^ and N °- 3 ? %SSS^S*Smm Patent OPi 

-r^S ?hermal deve '° Pin9 

* IS U hte%£S3^ 

According to the invnetion the as . p aten ts No. 2,950,197. No. 2.964.4W. i pub „ catlon 

^-tho»dWo«dlnPBH^^»g^ Na 40898/1971, ^^^^Sier. such as 
NO. 3.271.175. Japanese P ate " l c ^ no se disclosed in U.S. Patent N^^^atent No. 1.033.518. 
No. 91315/1974; Issoxazo es such as mow ^ patent No . , ,o 8 5 663 ^ Brrttsn ^ disclosed m 

50 those disclosed in U S ^^^£^0^35495/1973; sinylsulfone h^dene^ w ^ ^ y22> 
and Japanese Patent Examined P^canon ^ patents N N£*£ p t App , ic ations 

Photographic Business Report No^W,92C^W^ ^ 1.251,09^ Japanese P ^ ^ 

No 2,635.518. No. 2,742.308 and No_A^ 3.640.720; 
£ 54236/1970 land ,No. 1«JJ f Apptation No. f^g** SSSK* No. 4,061,499. 

as those disclosed in Japanese ra ^ . u S p ate nts No. 2.938.3»f. wo. . sog5/1974; ;triazine 
ctrbodlimldeha^ 

Japanese ™££Tn West German ^%%^°^mo,, maleimide, acethylene, 

hardeners such as ™ ose °'f c '" , 0 p.,. publication No. 12722/19//- ,n * , more tn an two of such 
No. 3.325.287. and Japanese Patent u.r. smg , y useQ- or otherwise. (n Wes{ 

methansulfonate- and N-methylol ** de ° e ™™*\ e5 of advantageous combination are d« ^ 
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non-light-sensitive layers (such as the subbing layer, intermediate alyers, protective layer and the like) of the 
thermal developing light-sensitive material of the invention. 

According to the invention, the examples of useful high polymer hardeners are as follows: as disclosed in 
U.S. Patent No. 3,396,029 and others, polymers having an aldehyde group (for example, copolymer of 
acroleme, or the like); polymers having dichlorotriazine group, as disclosed in U.S. Patent No. 3,362,827, and 
Research Disclosure No. 17333 (1978); polymers having an epoxy group, as disclosed in U.S. Patent No. 
3.623.878; polymers having an active vinyl group or a precursor of such an active vinyl group, as disclosed in 
Research Disclosure No. 16725 (1978), U.S. Patent No. 4,161,407, Japanese Patent O.P.I. Publications 
No. 65033/1979 and No. 142524/1981: polymers having an active ester group. 

In order to improve the film property, the thermal developing light-sensitive material of the invention may 
contain polymer latex in the heat developing light-sensitive layer and/or non-light-sensitive layers (such as a 
subbing layer, intermediate layers, protective layer and the like). 

The examples of useful polymer latex, according to the invention, include polymethyl acrylate, polyethyl 
acrylate. poly-n-butyl acrylate, copolymer of ethylacrylate and acrylic acid, copolymer of vinylidene chloride 
and butyl acrylate, copolymer of butyl acrylate and acrylic acid, copolymer of vinyl acetate and butyl acrylate 
copolymer of vinyl acetate and ethyl acrylate, copolymer of ethyl acrylate and 2-acrylamide. 

The preferred mean grain size of polymer latex grains is 0.02 - 0.2 um. The amount of polymer latex to be 
used is. in terms of dry weight, 0.03 - 0.5 per amount of binder in the layer where the latex is incorporated. 

in order to improve the film property, the thermal developing light-sensitive material of the invention may 
contain various surface active agents in the heat developing light- sensitive layer and/or non-light-sensitive 
layers (such as a subbing lay re, intermediate layers, protective layer and the like). 

The surface active agents used for the invention are whichever of anionic, amphoteric or nonionic surface 
active agents. 

The preferred examples of anionic surface active agent, having any of acid groups such as carboxy group 
sulfo group, phospho group, sulfate, phosphate or the like, include aikyl carbonate, alkyl sulfonate! 
alkylbenzene sulfonate, alkyl naphthalene sulfonate, alkyl sulfate, alkyl phosphate, N-acyl-N-alkyltaurine,' 
sulfosuaccinate, sulfoalkylpolyoxyethylenealkylphenyl ether, polyoxyethylenealkylphosphate and others. 

The preferred examples of cationic surface active agent include alkyl amine salt, aliphatic or aromatic 
quaternary ammonium salt, heterocyclic quaternary ammonium salts such as pyridinium and imidazolium, 
aliphatic phosphonium or sulfonium salt, or phosphonium or sulfonium having a heterocycle. 

The preferred examples of amphoteric surface active agent include amino acid, aminoalkylsulfonic acid, 
aminoalkyl sulfate, aminoalkyl phosphate, alkylbetaine and the like. 

The preferred examples of nonionic surface active agent include saponine (steroide class), alkyleneoxide 
derivative (such as polyethylene glycol, polyethylene glycol-polypropylene glycol condensate, polyethylenegly- 
colalkylethers or poly ethyleneclygolalkylarylethers, polyethyleneglycol esters, polyethyleneglycolsorbtan 
esters, polyalkyleneglycolalkylamines or amides, polyethyleneoxide-adducts of silicon), glycidol derivatives 
(such as alkenylsuccinic polyglyceride and alkylphenolpolyglyceride), aliphatates of polyvalent alcohol, alkyl 
esters of sugar, and the like. 

In order to improve the developability, transfer property of image forming dye, and optical properties, 
non-light-sensitive silver halide gains may be incorporated into the thermal developing light-sensitive layer 
and/or non-light-sensitive layers (such as a subbing layer, intermediate layers, protective layer and the like) of 
the thermal developing light-sensitive material of the invention. 

The non-light-sensitive silver halide grains used for the invention may have any silver halide composition 
arbitrarily containing any of silver chloride, silver bromide, silver iodide, silver iodo-bromide. silver 
chloro-bromide, silver chloro-bromo-iodide and the tike. The preferred average grain size of such 
non-light-sensitive silver halide grains is less than 0.3 um. The amount of such silver halide to be added is, in 
terms of silver-converted value, at a rate of 0.02 - 3 g per m2 of a layer where the silver halide is incorporated. 

In order to improve the film property, the thermal developing light-sensitive material of the invention may 
contain vinyl polymer, having a carboxyl group or sulfo group and dis closed in Japanese Patent O.P.I. 
Publication No. 104338/1976. in the heat developing light-sensitive layer and/or non-light-sensitive layers 
(such as a subbing layer, intermediate layers, protective layer and the like). 

The amount of such vinyl polymer to be used is, in terms of dry weight ratio, 0.05 - 2.0 against amount of 
binder in the layer where such vinyl polymer is added. 

Favorably, the thermal developing light-sensitive material of the invention should be provided with a 
protective layer. Such a layer is hereinunder called the protective layer of the invention. 

Various additives sued in the photographic art are added into the protective layer of the invention. The 
examples of useful additive include various matting agents, colloidal silica, lubricants, organic fluoro 
compounds (in particular, fluorine surface active agent), anti-static agents, ultra-violet absorbents, high boiling 
organic solvent, antioxidants, hydroquinone derivatives, polymer latex, surface active agents (including high 
molecular surface active agents), hardeners (including high molecular hardeners), organic silver grains 
non-light-sensitive silver halide grains, and others. 

The matting agent used in the protective layer of the invention is made of fine particles of inorganic or 
organic substance. This agent is added in the thermal developing light-sensitive material in order to coarse the 
surface and provide it with a mat texture. In compliance with a method well known in the art, a matting is used 
in order to prevent the mutual sticking of light-sensitive material during prepation, storage and actual use, or 
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lim^H^ of '" boel ff tn u c,t y wh,ch ma y oocur d "e to the contact and friction with or peeling off from a 
d S H.^' 6 ^ T ° f ,,gM ; sensitive material - The typical examples of matting agent are as follows; sTon 
dioxide disclosed in Japanese Patent O.P.I. Publication No. 46316/1975; alkali soluble matting agents such as 
M^lo™^, ryrate - me,haCri,ic acid copolymer, disclosed In Japanese Patent OP ? Publications 
No 7231/1978. No. 66937/1973 and No. 8894/1985; alkali souble polymer, having an anionic group dSosed 
m Japanese Patent O.P.I. Publication No. 166341/1973; mixture of, as disclosed in Japanese Patent O P I 
Publication No 145935/1973. more than two types of fine particles each type havfn* IndiSua? SoVs 

T^SSSS,S^S£T « n % partiC,eS aS disc, ° sed in *P«£ Patent 9 0.pTpub.ic«ron 
inri'jrir combination of more than to types of sphericalgrain matting agent, each type having an 

fluorine r* 96 9 T SEe - d SC,0S8d in Japanese Patent O P I - Plication No. 148356/1984: cTmbinS of 
No ^!ii/iq«i 6 39e . nt a " d mattin9 a96nt ' as d,sc,osed ln Ja P anese P a tent O.P.I. Publication 
m i 0rgamC matt,na agents disclosed in British Patent No. 1,055.713. U.S. Patents No 1 939 213 

m° •fSSfS' Na 2 - 268662 - N °- 2.322.037, No. 2.376.005. No. 2,391 181 No. 2 701 245 No 2 992 10?' 
No 3 767 2 2 7 « N ,°- 3 ' 262 - 782 - No - *-™™< No- 3.616.832. No. 3.539.344. No. 3.59^5 No and 
No. 3.767,448, Japanese Patent O.P.I. Publications No. 106821/1974 and No. 14835/1972 and others- 

nTS,^ I 9 o'f d ! SC L? ed WeSt Germany Patent No - 2 ' 529 ' 321 ' Brthh Patents No. 760,775 and 
m o'l^'I 72, U S - Pat6nts No - 1 - 201 - 9 05. No. 2.192.241. No. 3,053.662, No. 3 062 649 No 3 257 206 

20 orooeS 1 huh T N °- 4, ° 21,245 3nd N °- 4 -° 29 ' 504: matti " 9 a 9 ents independently having unique 
No P 60l7/^7R m ^«^J? 0 , J D aP M neSe Pat6nt ° PI - Pu °»o a «ons No. 7781/1971, No 106821/1974. 
No EcKSJ °" 116143 " 978 - No " 100226/1978, No. 14835/1982. No. 82832/1982, No. 70426/1978 and 
Thl ^ 841 Ja P a " es f Patent ^'ned Publication No. 9053/1982, and EP - 107.378 issue, and others 
nJZTfS? °' n d be 3d f d int ° the P rotec tive layer of the invention at a rate of 10 mg - 2.0 g. or 

zs rSSSStaK W "ill m ,ayer - The preferred avera9e grain size ° f the ma «^ "■«« is 98 - «JU. 

More than two types of the above matting agents may be combinedly used 

The lubncants used in the protective layer of the inven tion include solid paraffin, oil. surface active aoent 

30 ™ 7°' 2 ' 180 -1 6 =- British Patents No. 955.061. No. 1.143.118, No. 1,270,578. No. 1.320,564 and 

No Sl^^ 686 Pa,6 n °f X Publications No- 5017/1974, No. 141623/1976. No. 159221/1979 and 
No 81841/1981, Research Disclosure No. 13969 issue, U.S. Patents No 1263 722 No 2 588 7S5 
No. 2.739.891. No. 3.018.178, No. 3.042,522, No. 3.080.317, No. 3.082 087 No 3 121 060 No 8282 l5 
No 3,295.979.No.3^89.567,No.3^ 

35 nrrZ^Z 9 <T de P osition - or to improve the vulnerability or to enhance to sliding property, the 
d teoersedw^Pr int tha ,' nventlon m ? c ° n,ain °»-'" water dispersion having oil drops of emulsified and 
mav • r - nso,u ^ compound, such as high-boiling organic solvent. In addition, photographic additives 

^th hloh k ? SUCh °"- |n - water dispersion, in compliance with a requirement. The prefeFrec I examples of 
SfV^S i^'" 9 i ° r9an,C S « 6nt ^ 33 f0 "° WS: 33 disc,osed * US- Patents No,2,322.027, No. 2.533.514 and 
40 No lllf 7^' hTp t f t6 M ^"loo* Publioation No - 23233/1971. British Patents No. 958.441 and 
„ - 1 ' 222,753, US - Patents No. 2,353,262, No. 3,676,142 and No. 3,700 454 Japanese Patent OPI 
the toT nS «°- 82078/1975 and No " 141623/1976, esters (such as phthaiatesTh'osKe, ^ aliphata es and 
The us^f h,nH UCh 38 a,,pna 1 ! ,c amide - sulfonic a " d the like), ethers, alcohols, paraffins and ofters 
k U , Sed V he P rotect,ve la yer of the invention are synthetic or natural high molecular 
t*ebuS S n C , 38 PO 'ri y ' 1 but y r , a, - vi 7 l Po'yaoetate. ethy.cellulose, polymethyl methacrylate. felMoseace^ 
SaKnd ofh^'Th h °'' r^^ 1 Py ro > idone ' Polyethylxazollne. polyacrylamlde. gelatin, phthalated 
gelatm and others. These may be singly used, or more than two of them may be combinedly used 

hJl^ f V S t0 use 9 6,at| n (including gelatin derivative), polyvinylpyrolidone (preferably 

So^OOOO^ C a l n a d r „n^ ht of ,. 1 009 ' 4 °0000) polyvinyl alcohol (preferably, ha^ng" a molecular weight o 
1000-100000} and polyoxazoline (preferably, having a molecular weight of 1000 - 800000). These may be 
singly used or otheiw.se. a composite binder having more than two of them may be used. More specifically a 

SnL ^nh T y C ?K P r ed °J 9e ! at i n " ° r 3 bind6r oom P° s ed of gelatin as well as a hydrophilic polymer! 
having high compatibility with gelatin, such as the above polyvinyl pyrolidone polyvinyl alcohol and 

or^i h P ° Kne ° r ^ t' af in may be lime " treated - °^ acid-treated getatK or ion e^XX^emu 
« n Th y , I™ 96 .• plg " Sk ' n 9elatir1, nyde-gelatin, or any of the modified gelatins, such as the estriflcated 
55 or phenylcarbamoyl gelatin derived from the any of the above natural gelatins 

The Preferred film thickness of the protective layer of the invention is 0.05 - 5 nm, or more specifically 

" 1° 7,18 protective layer may comprise single layer or more than two layers 
It is also pref erable that the hardness of the protective layer be set larger than that of the light-sensitive layer 
*n Z?h^L J*" th . 6 mm . hardness and to prevent the damage in the film. As a method to set the film 
60 hardness of protective layer larger than that of light-sensitive layer, in other words, as a method to control the 
film hardness of individual layers, the method to use a diffusion-resistant hardeners, whereby, by incorporatina 
such diffusion-resistant hardeners into the protective layer, the film hardness of protective layer can be made 
larger than that of light-sensitive layer. As a diffusion-resistant hardener, high-molecular hardeners are known 
in the art. and the examples of such useful hardener are disclosed in U.S. Patents No. 3,057 723 No 3 396 029 
65 and No. 4.161.407, Japanese Patent O.P.I. Publications No. 50528/1983 and others ' ' ' 
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With another method to control the film hardness of individual layer, the film hardness of protective layer can 
be made larger than that of light-sensitive layer, wherein a diffusible hardener (such as vinylsulfone hardener) 
is incorporated only in the protective layer, or the amount of hardener in the protective layer is set larger than 
that in the light-sensitive layer, whereby being applied by the multi-layer coating method, the multi-layered 
emulsions are drastically dried. 5 

An image-receiving layer of the image-receiving member being capable of receiving dyes, in the thermal 
developing light-sensitive layer, released or formed by the thermal development Is satisfactorily used in the 
invention. For forming such a layer, the polymers having, for example, tertiary amine or quaternary ammonium 
salt, in particular, the polymers disclosed in U.S. Patent No. 3,709,690 are favorably used. More specifically, 
one example of polymer independently having ammonium salt, is a polymer comprising polystyrene-co- 10 
N.N,N-tri-n-hexyl-N-vinyl and benzylammoniumchloride at a ratio of 1 : 4 to 4 : 1 , or more favorably, 1 : 1. As an 
example of a polymer having tertiary amine polyvinyl pyridine and the like are available. The typical 
image-receiving layer for diffusion transfer is prepared by applying the blend involving a polymer containing 
ammonium salt, tertiary amine or the like, and gelatin, polyvinyl alcohol or the like, onto a support. Still other 
examples of useful dye-receiving material include, as disclosed in Japanese Patent O.P.I. Publications 75 
No. 207250/1982 and the like, those comprising heat-resistant organic high-molecular material whose glass 
transition temperature is higher than 40° C and lower than 250° C. 

Such a polymer may be disposed as an image receiving layer on a support, or the polymer itself may be used 
as a support. 

The examples of the above-mentioned heat-resistant organic high molecular material are as follows; 20 
polystyrene, polystyrene derivative having a substituent with less than four carbon atoms, polyvinyl 
cyclohexane, polyvinyl benzene, polyvinyl pyrolidone, polyvinyl carbazole, polyallyl benzene, polyvinyl alcohol; 
polyacetals such as polyvinylformal and polyvinyl butyral; polyvinyl chloride, chlorinated polyethylene, 
poly-tri-chloro-fluorinated ethylene, polyacrylonitrile, poIy-N.N-dimethylallyamide; polyacrylates having a 
p-cyanophenyl group, pentachlorophenyl group or 2,4-dichlorophenyl group; polyesters such as polyac- 25 
rylchloro acrylate, polymethyl methacrylate, polyethyl methacrylate, polypropyl methacrylate, polyisopropyl 
methacrylate, polyisobutyl methacrylate, polytert-buty! methacrylate, polycyclohexyl methacrylate, polyethyle- 
neglycol dimethacrylate, poly-2-cyano-ethylmethacrylate, polyethylene terephthalate and the like; polysul- 
fones; polycarbonates such as bisphenol-A-polycarbonate; polyanhydrldes; polyamldes; cellulose acetates; 
and others. Additionally, the synthetic polymers respectively having a glass transition point of less than 40° C 30 
and disclosed in Polymer Handbook, Second Edition, compiled by J. Brandrup, H. Immergut, published from 
John Wiley & Sons, are also useful. Usually, the pre ferred molecular weights of the above high molecular 
materials are within a range of 2000 to 200000. These high molecular materials may be singly used, or a blend of 
involving more than two of them may be used, or otherwise, more than two of them may be formed into a 
copolymer to be used. j5 

The examples of useful polymers are as follows: cellulose acetage such as triacetate, diacetate and the like; 
polyamides composed of heptamethylene diamine and terephthalic acid, fluorenediporopylamine and adipic 
acid, hexamethylenediamine and diphenic acid, hexamethylenediamine and isophthalic acid, or of another 
combination; polyesters composed of diethylene glycol and diphenylcarboxylic acid, bis-p-carboxyphenoxy- 
butane and ethylene glycol, or of another combination; polyethylene terephthalate; polycarbonate. Such 40 
polymers may be of modified types. In addition, polyethylene terephthalate modified with cyclohexanedimeth- 
anol, methoxypolyethyleneglycol, 1,2-dicarbomethoxy-4-benzenesulfonic acid or the like is useful. 

The examples of especially favorable image receiving layer are as follows; a layer, as disclosed in Japanese 
Patent O.P.i. Publications No. 223425/1984, composed of vinyl chloride; a layer, as disclosed in Japanese 
Patent O.P.I. Publications No. 19138/1985, composed of polycarbonate and plasticizer. 45 

Using these polymers, a support also serving as an image receiving layer (image receiving member) may be 
formed. In this case, the support may be composed of single layer, or of a plurality of layers. 

As an image-receiving support, a transparent support, opaque support and the like may be arbitrarily used. 
The examples of a support useful for this purpose are as follows; films made of polyethylene terephthalate. 
polycarbonate, polystyrene, polyvinyl chloride, polyethylene, polypropylene or the like; a support made of one 50 
of above materials and containing colorant such as titanium oxide, barium sulfate, calcium carbonate, talc or 
the like; baryta paper; RC paper made of a paper having a lamination of thermoplastic resin containing 
colorant; cloth; glass; metal such as aluminum or the like; a support comprising any of such a support on 
which colorant-containing electron-setting resin component is applied and set; a support comprising such a 
support on which coat of colorant-containing layer is formed. 55 

Allowing the use as an image-receiving member without any modification, because of the resin layer readily 
used as an image-receiving layer, the following supports are especially advantageous; a support comprising a 
paper sheet, applied and dried thereonto, an electron-setting resin component containing colorant; a support 
comprising a paper sheet, provided thereon, a colorant-containing layer, onto which an electron-setting resin 
component is applied and dried. 60 

If the invention is applied to the thermal developing color light-sensitive material, any of the 
above-mentioned various polymers also serving as a mordant for a dye image may be used as an 
image-receiving layer. Such an Image-receiving layer may be either an independent image-receiving 
component formed on an appropriate support and having an image-receiving layer, or a single layer which is a 
part of the thermal developing color light-sensitive material. If necessary, the light-sensitive material may have 65 
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an opaque layer (reflective layer), which is used to reflect radiant ray such as visible ray strong enough for 
enabling the visual observation of a dye image in an image-receiving layer. The opaque layer (reflective layer) a 
may contain various chemical agents, such as titanium oxide, to provide enough reflection. 
The image-receiving layer in the image-receiving member may be the similar layer which is peeled off from 
5 the thermal developing light-sensitive layer Otherwise, after the thermal developing color light-sensitive 
material is subjected to the imagewise exposure, the image-receiving layer placed on the thermal developing 
light-sensitive layer can be uniformly developed by heat. Additionally, after the thermal developing color 
light-sensitive material is subjected to the imagewise exposing as well as uniform thermal developing, the 
image-receiving layer placed on the material is heated with a temperature lower than the developing 
10 temperature, so as to trans fer the dye image emitted from or formed by the dye supplying material onto the 
light-sensitive material. 

After the imagewise exposure, the thermal developing light-sensitive material of the invention is readily 
developed, by subjecting to a temperature usually of 80 - 200 r C, or favorably. 100-170*C. for 1-180 
seconds, or favorably. 1.5-120 seconds. The transfer of diffusible dye onto the image-receiving layer may be 

15 effected simultaneously with the thermal developing, simply by contactly placing the image-receiving layer of 
the image-receiving member onto the light-sensitive surface of the light-sensitive material during the 
developing. Or, otherwise, the similar trnasfer may be also effected after the thermal developing, by simply 
heating the light-sensitive material closely placed onto the image-receiving member, or by supplying water 
onto the material, and closely contacting the material and the image-receiving member, then, if necessary, 

20 subjecting them to reheating. Additionally, the preheating at a temperature of 70 - 180° C before the exposing 
may be also effected. Also, as mentioned in Japanese Patent O.P.I. Publication No. 143339/1985 and Japanese 
Patent Examined Publication No. 3644/1985, the light-sensitive material and the image-receiving member may 
be independently preheated immedaitely before the thermal developing/transferring, in order to ensure the 
mutual contact between them. 

25 For the thermal developing light-sensitive material may be exposed by various means. The latent image is 
obtained by the Imagewise exposing with the radiant ray involving visible ray. Usually, the light-sources useful 
for conventional color print, such as tungsten lamp, mercury-vapor lamp, xenon lamp, laser beam, CRT beam 
and the like, may be used. 

Every method, useful for the conventional thermal developing light-sensitive material, can be used as a 

30 means for heating. The typical methods are as follows: a heating method to contact the material with a heated 

block, plate, heat-roller or heat drum: a heating method, wherein the material is subjected to high-temperature 3 
atmosphere; a method to use high-frequency heating; a method, wherein an electroconductive layer 
containing an electroconductive material such as carbon black is formed on the rear surface of the 
light-sensitive material of the invention, or on the rear surface of the heat transfer image receiving member, A 

35 whereby the Joule heat derived from the electrical current flowing through the electroconductive material is 
utilized. There is no specific heating pattern. Accordingly, a once preheated light-sensitive material may be 
later reheated, or the similar material may be subjected to a heating program for a short time at a high 
temperature, or for a long time at a low temperature, or a heating program, wherein the temperature is 
repeatedly raised then dropepd, or, otherwise the similar material may be heated intermittently. However, the 

40 simpler procedure is advantageous. Additionally, a method, wherein the exposing and the heating are 
simultaneously effected, may be employed. 

Further, the thermal developing light-sensitive material of the present invention may be processed by the 
use of an automatic processing apparatus as shown in Fig. 1. 

Naturally, the compound of the invention is also effective for the thermal light-sensitive material (dry silver) 

45 with which and image is formed only on silver. 

[EXAMPLES OF THE INVENTION] 

The present invention is hereinunder described in detail with the reference to the examples, however, the 
scope of embodiment of the invention is not limited only to these examples. 

50 

Example - 1 

[Preparation of light-sensitive silver halide] 

Into a mixer disclosed in Japanese Patent O.P.I. Publications No. 92523/1982 and No. 92524/1982, a solution 

55 A containing 20 g ossein gelatin, 1000 m£ distilled water and ammonia, 500 n\£ aqueous solution B containing 
11.62 g potassium iodide and 130.9 g potassium bromide and 500 m£ t and 500 m£ aqueous solution C 
containing one mol silver nitrate and ammonia were poured while the pAg and pH being kept constant. 
Additionally, by controllingly adding the solutions B and C, the cubic core grains individually having 7 mol% 
silver iodide content and an average diameter of 0.15 jim were prepared. Next, with the same procedure, the 

GO 0.05 jim thick shell having one moio/o silver halide content was formed on an individual core grain, thus cubic 
core/shell silver iodo-bromide grains individually having an average diameter of 0.2 jxm were prepared. (The 
degree of mono-dispersion was 8%.) The yield after water-rinsing and desalination was 700 
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[Preparation of light-sensitive silver halide dispersion (1)] 

The silver halide grains, prepared in the above step, were sensitized in accordance with the sulfur 
sensitization using sodium thiosulfate in the presence of the light-sensitive silver halide dispersion havinq the 
following composition was prepared. 

Above light-sensitive silver halide 700 m£ 

Gelatin 32 g 5 
Sodium thosulfate 10 mg 

O.50/0 methanol solution of spectral sensitizing dye (1) 170 m£ 
Distilled water to prepare 2820 m£ solution 

Spectral sensitizing dye (1) 10 




O C.H. 
g>CH = C-CH< 

' j 

(CH,),30, 9 




(CH 2 )oS 0 3 H ♦ N(C 2 H 5 ) ; 



Fluorine surface active agent 

Na 0 3 S- C H— C 0 0 C H 2 ( C F 2 C F 2 ) mH ~ 
CH— COO CH a (C F 2 CF 2 ) nH 
(m and n respectively represent 2 or 3) 



15 



20 



25 



[Preparation of organic silver salt dispersion] 

28.8 g 5-methylbenzotriazole silver prepared by allowing 5-methylbenzotriazole to react with silver nitrate in 
water-methanol mixture solvent, and 150 m£ water containing 16 0 g poly-N-vinylpyrolidone were emulsified bv 
using an alumina ball mill at the pH of 5.5 in order to prepare 200 m£ 5-methylbenzotriazole silver dispersion 

[Preparation of dispersion of magenta-dye supplying material] 
46.6 g example dye supplying material (PM -4) and 2.5 g 2,5-di-t-octylhydroquinone were dissolved in 200 
et W a?* tate - whereby the solution was blended with 124 m£ aqueous solution containing 5 weighto/o of 
Alkanol XC (manufactured by DuPont) and 720 m£ aqueous solution containing 30.5 g of phenylcarbamovl 
gelatin (manufacture by , type 17819PC), whereby the resultant solution was emulsified with an ultrasonic 
homogenizer, then ethyl acetate was removed by distillation and the pH of solution was adjusted to 5 5 In this 
way, 795 m£ of magenta-dye-supplying material dispersion (1) was prepared. 

[Preparation of reducing agent solution (1)] 40 
♦u 2 l 2 u g exan ]P le reducin 9 agent (R - 11), 14.6 g poly(N-vinylpyrolidone) (molecular weight. 30000) and 0.6 q of 
the following fluorine surface active agent were dissolved in water, whereby the pH was adjusted to 5 5 thus 
250 m£ of the reducing agent solution (1) was prepared. 
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[Preparation of heat melting solvent dispersion] 

43 ?3 °!P- t0,amide ' and 1410 m^ aqueous solution containing 1.0 weighto/o polyvinylpyrolidone (K - 90) were 60 
emulsified by using a ball mill, thus the heat melting solvent dispersion was prepared. 

[Preparation of thermal developing light-sensitive material (1)) 

6 0 light-sensitive silver halide dispersion. 4.20 m£ organic silver dispersion, 26.5 m£ of dye-supplvinq 
material dispersion (1). 4.2 m£ reducing agent solution, and 14.8 g heat melting solvent dispersion each S5 
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having been prepared in above steps, as well as 7.6 m£ of 10% aqueous solution containing a mixture of 
phenylcarbamoyl gelatin and gelatin were blended together. Next, as a hardener, a solution prepared in the 
following manner was added into the above mixture; tetra (vinylsulfonylmethyl) methane was allowed to react 
with tarine at a ratio of 1 : 1 (wegiht ratio), then the reaction product was dissolved in 10/0 aqueous 

5 phenylcarbamoyl gelatin solution, whereby the resultant solution was treated so as to have 3 weight°/o 
tetra(vinylsulfonylmethyl) methane, then the solution was further treated with 2.50 xx\£ of 10<>/o citric acid so as 
to have the pH level of 5.5. Subsequently, the prepared coating solution was applied and dried onto a subbing 
layer provided on a 180 u.m thick photographic polyethylene terephthalate film so that the rate of coated silver 
is 1.31 g/m 2 . Furthermore, upon the above layer was formed a protective layer by using the above 

10 phenylcarbamoyl gelatin, gelatin. poly(N-vinylpyroIidone) and p-tolamide. 

Next, the thermal developing light-sensitive materials (2) through (13) were prepared in a manner identical 
to that for the thermal developing light-sensitive material (1) except that for each of these materials the 
compounds represented by the general formulae (1) and (2) according to the invention were correspondingly 
added in compliance with the combinations as listed in Table -1. 

15 

[Preparation of image-receiving member (1)] 

The image-receiving member (1) was prepared by applying and drying ethylene chloride solution containing 
polycarbonate (L - 1250; molecular weight, 25000; manufactured by Teijin Kasei Co., Ltd. onto a photographic 
baryta paper so that the rate of coated polycarbonate became 15.0 g/m 2 . 

20 The above thermal developing light-sensitive materials (1) through (13) were exposed with the light through 
optical stepwedge, whereby each material was combined with the image-receiving member (1) then subjected 
to the thermal developing with a thermal developing machine (Developer module, Model 277, manufactured by 
3M) for one minute at 150°C, then immediately the thermal developing light-sensitive material was removed 
from the image-receiving member. As a result, a stepwedge patterned, magenta-colored negative image was 

25 formed on the polycarbonate surface on the image-receiving member. Also, each of the similar light-sensitive 
materials having been allowed to stand for 30 hours under a high temperature (50° C) and a high humidity (80% 
relative humidity) aws treated likewise. Then, with the samples both those not allwoed to stand and those 
allwoed to stand for 30 hours, the reflective green densities were measured by a photographic densitometer 
(PDA - 65. manufactured by Konishiroku Photo Industry Co., Ltd.). The minimum densities (fogging), maximum 

30 densities, and the desensitization ratios due to standing are listed in Table - 1 , wherein the densitization ratio 
was determined by the following expression. 
Standing-oriented desensitization ratio 

— (1 - post-standing sensitivity/pre-standing sensitivity) x 100 [%] 

35 
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Table - 1 

) indicates the amount of addition per mol silver halide in terms of mol . 



Light-sensitive 
material 
Sample Mo. 


Desen a ita sa t ion 
ratio 
(%) 


Compounds of formula 
(1) and (2) 


Minimum 
density 
(fogging) 


Maximum 


After standing 


Minimum 
density 
(fogging) 


Maximum 
density 


1 (Comparison) 


65 


Without addition 


0.34 


2.24 


0.42 


*> 1C 

< ■ JitJ 


2 (Comparison) 


53 


A-4 5 (1.0 x 10-») 


0.40 


2.31 


0.59 


2.37 


3 (Comparison) 


52 


A-45 (5.0 x 10-») 


0.57 


2.35 


0.84 


2.41 


4 (Comparison) 


56 


A-49 (1.0 X 10** 3 ) 


0.39 


2.26 


0.53 


■* •Jl 


5 (Comparison) 


61 


A-4 
(1.0 x 10~ 3 ) 


A-4S 
(1.0 X 10"') 


0.35 




0.48 


2.26 


6 (Comparison) 


51 


A-49 
(1.0 X 10" 3 ) 


A-6 
(1.0 x 10~ 3 ) 


0.38 


2.31 


0.55 


2.38 


7 (Comparison) 


40 


A-4 
(1.0 x 10" S ) 


Without 
addition 


0.18 


2 m 19 


0.25 


2.16 


8 (Comparison) 


31 


Without 
addition 


B-4 
(5.0 x 10"') 


0.16 


2. 25 


0.25 


2.26 


9 (Invention) 


11 


A-4 
(1.0 x 10* 3 ) 


B-4 
(5.0 x 10** 1 ) 


0.12 


2. 20 


0.14 


2.22 


10 (Invention) 


9 


A-4 
(1.0 x 10" 8 ) 


B-14 
(5.0 x 10" 3 ) 


0.14 


2.20 


0.14 


2.18 


11 (Invention) 


13 


A-4 
(1.0 x 10~ 3 > 


B-30 
(5.0 X 10~ 3 ) 


0.12 


2.19 


0.13 


2.17 


12 (Invention) 


5 


A-3 
(2.0 x 10~ 3 ) 


B-15 
(5.0 x 10~ 8 ) 


0.13 


2.22 


0.14 


2.23 


13 (Invention) 


7 


A-3 
(2.0 X 10~ 3 ) 


B-28 
(5.0 x 10~ 3 ) 


0.14 


2.24 


0.15 


2.26 


14 (Invention) 


12 


A-45 
(1.0 x 10~ 3 ) 


B-4 
(5.0 x 10"') 


0.19 


2.30 


0.21 


2.31 


15 (Invention) 


IS 


A-57 
(1.0 x 10~') 


B-4 
(5.0 x 10" a ) 


0.17 


2.28 


0.19 


2.27 


16 (Invention) 


16 


A-59 
(1.0 x 10" 3 ) 


B-15 
(5.0 x 10~ S ) 


0.16 


2.27 


0.15 


2.27 
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It is apparent from the results in Table - 1 that, when compared to each of the comparison thermal 
developing light-sensitive materials not having the compound of the invention or having only one of the 
compound of the invention represented by general formula ( 1 ) and the compound of the invention represented 
by general formula (2), the thermal developing light-sensitive material of the invention features low fogging 
inspite of its high maximum density, and shows smaller variation in both the minimum density (fogging) and the 
maximum density even stored under a high temperature and a high humidity, and that the lightsensitive 
material of the invention also features a low desensitization ratio. In essence, it is apparent that the thermal 
developing light-sensitive material of the invention has the excellent shelf life. 
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Example 2 

Using the light-sensitive silver halide grains prepared in Example 1, the light-sensitive silver halide 
dispersion was prepared in a manner identical to that of Example 1 , except that the sulfur sensitization for the 
light-sensitive silver halide dispersion (1) was exercised in the presence of the compound A -28 of the 60 
invention which was used at a rate of 1.0 x 10- 3 per mol silver halide. Then, the light-sensitive material (14) 
was prepared in a manner identical to that of Example 1 . except that the light-sensitive silver halide dispersion 
(2) was used in the place of the light-sensitive silver halide dispersion (1). 

Additionally, the thermal developing light-sensitive materials (15) through (21) were prepared in a manner 
identical to that of the thermal developing light-sensitive material, except that the compounds of the invention 65 
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represented by the general formula (1) or (2) were correspondingly used in compliance with the combinations 
listed in Table -2. 

Each sample of the above thermal developing light-sensitive materials (14) through (21) was stored under a 
high temperature and a high humidity identical to those of Example 1. then exposed and subjected to the 
thermal developing using the image-receiving member (1). The reflective green density of the negative 
magenta image formed on the image receiving member was measured by a photographic densitometer 
(PDA -65. manufactured by Konishiroku Photo Industry Co., Ltd.). The results of minimum densities (fogging), 
maximum densities, and the desensitization ratios are listed in Table -2. 
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As can be understood from the results in Table - 2. the light-sensitive material of the invention shows 
excellent performance, even when the compound of the invention represented by the general formula (1) is 
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added in the materia, before the chemicai sensitization. 



Example 3 



10 



15 



20 



25 



Spectral blue sensitizing dye 



H,C0 



CH, 



(CH,) 3 S0,H • N(C,H S ) 3 



(CH,).S0, 



0 



30 



35 



40 



Spectral red sensitizing dye 



45 



50 



55 



C£ 




•N 



(CH») 3 SO,H • N(C*Hs), 



anti-color stain agent dispersion (1). 
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CH, 
CO N H 



-fCHa-CHij 




x:y « 1:1 (weight 
ratio) 



10 



15 



SC - 1 



20 



CHa 
I 

-ecH 2 -ctx- 

CONH 




= 0 



COOC<H, 

x: 60 weigh t% 
y: 40 weigh t% 
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Using these dispersions, the thermal developing light-sensitive materials (22) through {31} independently 
having the multi-layer constitution listed in Table - 3 were prepared, when the compounds of the invention 
respectively represented by the general formulae (1) and (2) were added, in compliance with the combination 
listed in Table - 4, into the corresponding materials. 

The above thermal developing light-sensitive materials (22) through (31 ) were exposed with the 2000 CMS 
exposure through optical step-wedge, whereby each material was combined with the image-receiving 
member (1) then subjected to the thermal developing with a thermal developing machine (Developer module, 
Model 277. manufactured by 3M) for one minute at 150°C. then immedaitely the thermal developing 
light-sensitive material was removed from the image-receiving member. With each sample, the blue-, green- 
and red-reflective densities on the polycarbonate surface of image-receiving member were measured by a 
photographic densitometer (PDA - 65, manufactured by Konishiroku Photo Industry. Co., Ltd.). The results are 
listed in Table - 5. 
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Table - 3 



The figure in ( ) represents the coated amount per one m* 



Protective 
layer 


Gelatin (0.94 g) , phenyl carbamoyl gelatin (0.16 g) . 
poly-N-pyrolidone (0.32 g), reducing agent R - 11 (0.22 
g) / p-tolamide (1-22 g) 


B lue-sen sitive 
emulsion layer 


Blue-sensitive silver iodo-bromide (silver-converted j 
value, 0.43 g), 5 -methylbenzotriazole silver (1.45 g), 
yellow dye-supplying material PM - 1 (0.94 g> , reducong 
agent R - 11 (0.60 g) , di-t-octylhydroquinone (0.10 g) , 
aelatin (1-30 g) , phenyl carbamoyl gelatin (0.43 g) , 
poly-N-vinylpyrolidone (0.87 g) , p-tolamide (2.17 g) , 
polyethylene glycol (1.08 g) 


Intermediate 
layre 


Anti-color stain agent (0.20 g) , yellow filter dye (0.56 
g), reducing agent R - 11 (0.22 g) , gelatin (0.49 g) , 
phenylcarbamoyl gelatin (0.28 g) , poly-N-pyrolidone 
(0.32 g), p-tolamide (0.81 g) , polyethylene glycol 

in A 1 —\ 

10.41 gj 


Green-sensitive 
emulsion layer 


Green-sensitive silver iodo-bromide (silver-converted 
value, 0.29 g) , 5-methylbenzotriazole silver (0.96 g>, 
™ a aenta dve-supplying material PM - 4 (1.26 g) , reducing 
agent R — 11 (0.40 g) , di-to-octylhydroquinone (0.07 g) , 
gelatin (0.87 g) , phenylcarbamoyl gelatin (0.87 g) , 
poly-N-vinylpyrolidone (0.58 g) , p-tolamide (1.45 g) , 
polyethylene glycol (0.72 g) 


Intermediate 
layer 


Anti-color stain agent (0.20 g) , reducing agent R - 11 
(0.22 g), gelatin (0.49 g) , phenylcarbamoyl gelatin 
(0.16 g), poly-N-pyrolidone (0.32 g) , p-tolanu.de (0.B1 
g) / polyethylene glycol (0.41 g) 


Red- sensitive 
emulsion layer 


Red-sensitive silver iodo-bromioe (silver-converted 
value, 0.43 g) , 5-methylbenzotriazole silver (1.45 g) , 
cyan dye-supplying material PM - 5 (1.84 g) , 
agent R — 11 (0.60 g) , di-t-octylhydroquinone (0.10 g), 
gelatin (1.30 g) , phenylcarbamoyl gelatin (0.43 g) , 
poly-N-vinylpyrolidone (0.87 g) , p-tolamide (2.17 g) , 
polyethylene glycol (1.08 g) 


Subbing layer 


Gelatin (0.49 g) , phenylcarbamoyl gelatin (0.16 g> , 
poly-N-pyrolidone (0.32 g) , reducing agfcnt R - 11 (0.22 

g) 


Support 


180 urn thick transparent polyethylene terephthalate film 
having latex undercoat J 



These layers maepwiucn w. * — — 

as well as gelatin hardener in addition 



to the above components. 



88 



0 256 820 




89 



0 256 820 



Table - 5 
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compound of the invention represented by general formula (1) and the compound of the invention represented 
*J£? i » * K thermal deve, °P ,n 3 light-sensitive material of the invention features limited 
££££ J» h T ^" Sit y ' f °99ing) as well as the maximum density even when stored under a high 

ffSItffi? S£ rt is apparent that the thermal deve,opin9 

Example 4 

B th^'L 9 oli! X !!I! Pl K d y e t ) Upp J lyi " g m u aterial P WM dissolved in a mixture of 30.0 g dimethyluramide 90.0 m* 
ethyl acetate . whic .was blended with 800 m* of aqueous solution containing 100 rnt of 5 weighWo Alkanol XC 

ZS , h y „ i r f? 360 9 9ela,in> Wh6reby the mixture was emulsified b V «*Q an ultrasonic 
homogenizer. then ethyl acetate was removed by distillation, and water was added, so as to prepare 900 m£ of 

^IT^^T^ d 'f 6rSl0n (2) - 3 Similar manner - with exam P ,e dye-suppjing materials 
we^orre^on^^^ diSPerSi ° n (2> and ^ ^-supplying materiaVdis'persion ,2, 

o H°on 9 °J ^? f ollowin 9 an «-color stain agent (SC - 2) was dissolved in a mixture of 15.0 g tricresyl phsphate 

wJ^n^JST*- T' h * WaS b ' ended With 500 ^ of a< > ueous soluti °" containing 50 m* of5 S 
Alkanol XC and 20.0 g gelatin, whereby the mixture was emulsified by using an ultrasonic homogenizer then 
ethyl acetate was removed by distillation, so as to prepare 600 m* of anttcolor stain agent ^eSon <5 



Anti-color stain agent (SC - 2) 



O H 



CH,OC 




t (sec) 



O H 



Using these dispersion, as well as sliver halide emulsions and 5-methylbenzotriazole silver emulsions both 
identical to those in Exmaple 4. the multi-layered thermal developing light-sensitive materials (32) through (41) 
whose layer constitutions being listed In Table -6 were prepared. Additionally, the compounds listed ill 
Table - 7 were added into the corresponding light-sensitive materials. 
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Table - 6 



The figure in C ) represents an amount coated per m : 



Second protec- 
tive layer 


Gelatin (0.36 g) , SiO a (0.24 g) 


tive layer 


Gelatin (0.44 g) , anti-color stain agent SC - 2 (0.2 g) 


Blue-sensitive 
emulsion layer 


Blue-sensitive silver iodo-bromide (silver-converted value, 
(0 38 g), 5-methylbenzotriazole silver (0.85 g> , example dye- 
supplying material (0.7 g) , reducing agent R' (10 mg), 
potassium 2- sec-pentadecylhydroquinone- 5- sulfonate (0.1 g) , 
gelatiHo.70 g)T phenylcarbamoyl gelatin (0.70 g , P^yethy- 
?ene glycol (o!25 g) , guanidinetrichloroacetic acid (0.60 g) . 


Intermediate 
layer 


Anti-clor stain agent SC - 2 (0.4 g) , guanidinetrichloroacetxc 

^ fn k rt\ oelatin (0.40 q) / phenyl carbamoyl geiatxn 
acid vO-^-- 3 3' * geiatoii vv« ,w j * f J 

(0.28 a) 


Green- sensitive 
emulsion layer ■ 


rr-een- sensitive silver iodo-bromide (silver-converted value, 
^r^thy^nzotriazole sUver (1,11 ? > < *^*£s- 
supplying material (0.5 g) , reducing agent R' 13 «g> ' 
SumLsL-pentade^lhydroquinone-5-sulfonate fl.l 9 ; gelatan 
(0.60 g), phenylcarbamoyl gelatin (0.60 g) , polyethylene 
glycol (0.2 g) , guanidinetrichloroacetic acrd (0.75 g) 


Intermediate 
layer 


Anti-color stain agent SC - 2 (0.4 g) , guanidinetrichloroace- 
tic acid (0.15 g), gelatin (0.40 g) , phenylcarbamoyl gelatm 
(0.28 g) 


Red-sensitive 
emulsion layer 


Red-sensitive silver iodo-bromide (silver-converted value, 
0^2 gH 5-methylbenzotriazole silver (1.38 g) , example dye- 
supplying material (0.4 g) , reducing agent R (16 mg), 
potassium 2-sec-pentadecylhydroquinone-t-sulfonate (0.1 g) , 
gelatin (0.70 g) , phenylcarbamoyl gelatin (0.70 g), P°^~ 
lene glycol (0.2 g), guanidinetrichloroacetic acid (0.9O g) 


Support 


180 m thick transparent polyethylene terephthalate f ilm hav- 
j ing latex undercoat 



These layers independently contain small amounts of surface active 
2^nt as veil as gelatin hardener in addition to the above components . 
r- 4-hydroxymethyl-4-methyl-l-phenyl-3-pyrazolidinone 
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Next, by sequentially applying and drying the following layers onto a paper support having a 200 jam thick 
polyethylene coat, so as to prepared the image-receiving member (2). 
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(1) Nuetralization layer having polyacrylic acid (7.0 g/m 2 ) 

(2) Timing layer having cellulose acetate (4.0 g/m 2 ) 

(3) Layer having a copolymer (3.0 g/m 2 ) comprising styrene and N-benzyl-N.N<limethyl-N-(3-maIeide- 
propyi) ammonium chloride at a ratio of 1 : 1 . and acid-treated gelatin (3.0 g/m 2 ) 

5 (4) Layer having urea (4.0 g/m 2 ) and polyvinyl alcohol (saponification rate, 98<Vo) (3.0 g/m*) 

These layers independently contain small amounts of surface active agent as well as gelatin hardener in 
addition to the above components. Q 
The above thermal developing light-sensitive materials (32) through (41) were exposed with the 4000 CMS 
exposure through optical step-wedge, whereby each material was combined with the previously mentioned 
10 image-receiving memler (2) then subjected to the thermal developing with a thermal developing machine for 
one minute at 140 C. then immediately the thermal developing light-sensitive material was removed from the 
image-receiving member. With each sample, the reflective density of a transfer dye image formed on an 
image-receiving member was measured by a photographic densitometer (PDA -65. manufactured by 
Konishiroku Photo Industry Co., Ltd.). The results are listed in Table -8. 
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Table - 8 



Light- 
sensitive 
material 
Sample No. 


Before standing 


After standing 


Minimum density 
(fogging) 


Maximum density 


Minimum density 
(fogging) 


Maximum density 


32 

(Comparison) 


B 0.18 
G 0.16 
R 0.17 


B 2.06 
G 2.01 
R 1.98 


B 0.27 
G 0.23 
R 0.25 


B 1.73 
G 1.69 
R 1.68 


33 

(Comparison) 


B 0.32 
G 0 . 29 
R 0.31 


B 2.01 
G 2.07 
R 2.04 


B 0.54 
G 0.51 
R 0.54 


B 2.19 
G 2.16 
R 2.15 


34 

(Comparison) 


B 0.13 
G 0.12 
R 0.12 


B 1.98 
G 1.94 
R 1.89 


B 0.20 
G 0.19 
R 0.20 


B 2.03 
G 1.97 
R 1.94 


35 

(Comparison) 


B 0.12 
G 0.11 
R 0.12 


B 2.09 
G 2.06 
R 2.01 


B 0.19 
* G 0.17 
R 0.18 


B 2.12 
G 2.08 
R 2.03 


36 

(Comparison) 


B 0.26 
G 0.23 
R 0.24 


B 1.96 
G 1.92 

r 1.86 ; 


B 0.43 
G 0.37 
R 0.39 


B 2.08 
G 2.06 
R 2.00 


37 

(Invention) 


B 0.12 
vj» v • yj> 
R 0.11 


• B 2.08 
R 2.02 


B 0.13 
n nil 

R 0.12 


B 2.09 
Q 2 .05 
R 2.03 


38 

(Invention) 


B 0.11 
G 0.10 
R 0.11 


B 2.07 
G 2.04 
R 2.01 


B 0.12 
G 0.12 
R 0.13 


B 2,09 
G 2.05 
R 2.01 


39 

(Invention) 


B 0.12 
G. 0.09 
R 0.10 


B 2.09 
G 2.05 ' 
R 2.03 


B 0.12 
G 0.10 
R 0.11 


B 2.10 
G 2.07 
R 0.24 


40 

(Invention) 


B 0.11 
G 0.09 
R 0.09 


B 2.06 
G 2.02 
R 2.00 


B 0.11 
G 0.10 
R 0.10 


B 2.05 
G 2.02 
R 2.00 


41 

(Invention) 


B 0.12 
G 0.10 
R 0.11 


B 2.07 
G 2.04 
R 2.02 


B 0.13 
G 0.11 
R 0.11 


B 2.08 
G 2.06 
R 2.05 


\ 

48 

(Invention) 


B 0.15 
G 0.14 
R 0.13 


B 2.14 
G 2,10 
R 2.08 


B 0.16 
G 0.14 
R 0.14 


B 2.15 
G 2.09 
R 2.08 



55 



60 



It is apparent from the results in Table - 8, the thermal developing light-sensitive material of the invention 
features a high density, suppressed fogging, and does not show deteriorated fogging even when stored under 



65 



95 



0 256 820 



a high temperature and a high humidity, and the maximum density is stably maintained. In essence, it is 
apparent that the thermal developing light-sensitive material of the invention has the excellent shelf life. 



Claims 



1 A thermal developing light-sensitive material comprising a support and. provided thereon, 
photographic structural layers comprising at least one layer containing light-sensitive silver halide, said 
photographic structural layer comprising acompound represented by general formula (1); 

Formula (1) 

wherein Xi represents a residual group of a photographic restrained Li is a mere bonding hand or a 
divalent group and A is selected from the group consisting of a hydrogen atom, an amino group, a 
hydroxyl group, a carboxyl group or a salt thereof, a sulfo group or a salt thereof and a sulfin group or a 
salt thereof, 

and a a compound represented by general formula (2) ; 
Formula (2) 

wherein X 2 represents a residual group of a photographic restrainer, L 2 is a divalent group and B is a 
ballast group. 

2 The thermal developing light-sensitive material of claim 1, wherein said residual group of a 
photographic restrainer is selected from a residual group of an organic compound of which silver salt has 
a solubility constant(pKsp) of not less than 10 at 25° C in water. 

3 The thermal developing light-sensitive materia! of claim 1, wherein said residual group represented by 
Xi or X 2 . is a mono-valent residue of a photographic restrainer represented by general formula (4) or (8) 
below; 

Formula (4) 

S M 
I 

M N-R 1 

I I 

N == N 



wherein R 1 is selected from the group consisting of a hydrogen atom, an alkyl group having 1 to 7 carbon 
atoms, and an aryl group, n is 1 or 2. R 2 and R 3 are independently selected from the group consisting of a 
hydrogen atom, an alkyl group having 1 to 7 carbon atoms, an aryl group having 1 to 7 carbon atoms and a 
nitro group provided that R 2 and R 3 may be combined with each other to form a 5- or 6-membered ring ; 
formula (8) 




wherein Y is selected from the group consisting of oxygen, sulfur , a 



- N - 
I 



group and a 
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:; - CH - 
I 

R 4 



group, R 1 is a thiol group or a-NHR 4 group, R2 and R 3 are independently selected from the group 
consisting of a hydrogen atom, an alkyl group having 1 to 7 carbon atoms, an aryl group having 1 to 7 
carbon atoms and a nitro group provided that R 2 and R 3 may be combined with each other to form a 5- or 
6-membered ring and R 4 is selected from the group consisting of a hydrogen, an alkyl group having 1 to 7 
carbon atoms and an aryl group. 

4. The thermal developing light-sensitive material of claim 1 . wherein Li in formula (1 ) and L2 in formula 
(2) is selected from the group consisting of an alkylene group having 1 to 7 carbon atoms, an alkenyiene 
group, an arylene group, an imino group, a carbonyl group, a suifonyl group, an ether group and any 
combination thereof. 

5. The thermal developing light-sensitive material of claim 1, wherein said compound represented by 
general formula (1 ) is selected from the group of compounds represented by general formula (19) ; 
Formula (19) 




wherein, Li' and A ' respective have the same meanings as Li and A in formula (1) and Y is a nitrogen 
atom or a carbon atom. 

6. The thermal developing light-sensitive material of claim 1, wherein said ballast group is an aliphatic or 
aromatic hydrocarbon group having at least 3 carbon atoms. 

7. The thermal developing light-sensitive material of claim 6, wherein said ballast group has 8 to 40 
carbon atoms. 

8. The thermal developing light-sensitive material of claim 6, wherein said ballast goup Is an alkyl group 
having 8 to 40 carbon atoms. 

9. The thermal developing light-sensitive material of claim 6, wherein said ballast group is an alkyl group 
substituted by a hydrophilic group consisting of a sulfo group and having 8 to 30 carbon atoms. 

10. The thermal developing light-sensitive material of claim 1, wherein said compound represented by 
general formula (1) is contained in said material in a quantity of 10- 7 to 10- 1 mol with respect to 1 mol of 
said light-sensitive silver halide. 

11. The thermal developing light-sensitive material of claim 10, wherein said compound represented by 
general formula (1) is contained in said material in a quantity of 10- 5 to 10- 2 mol with respect to 1 mol of 
said light-sensitive silver haiide. 

12. The thermal developing light-sensitive material of claim 1, wherein said compound represented by 
general formula (2) is contained in said material in a quantity of 10- 5 to 10- 1 mol with respect to 1 mol of 
said light-sensitive silver halide. 

13. The thermal developing light-sensitive material of claim 12, wherein said compound represented by 
general formula (2) is contained in said material in a quantity of 10- 4 to 10- 2 mol with respect to 1 mol of 
said light-sensitive silver halide. 

14. 1. A thermal developing light-sensitive material comprising a support and, provided thereon, at least 
one photographic structural layer including a light-sensitive emulsion layer; 

said photographic structural layer comprising a reducing agent, a dye-supplying material, a compound 
represented by general formula (1 ) ; 
Formula (1) 
X1 -L1-A 

wherein X1 represents a residual group of a photographic restrainer, Li is a mere bonding hand or a 
divalent group and A is selected from the group consisting of a hydrogen atom, an amino group, a 
hydroxyl group, a carboxyl group or a salt thereof, a sulfo group or a salt thereof and a sulfin group or a 
salt thereof; 

and a a compound represented by general formula (2) ; 
Formula (2) 
X 2 - L 2 - B 
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wherein X2 represents a residual group of a photographic restrainer, L 2 is a divalent group and B is a 
ballast group. 

15 The thermal developing light-sensitive material of claim 14, wherein said photographic structural layer 
further compnses an organic silver salt. 

16. The thermal developing light-sensitive material of claim 15, wherein said organic silver salt is one 
having therein an imino group. 

17. The thermal developing light-sensitive material of claim 16, wherein said organic silver salt is a silver 
salt of a benzotriazole derivative. 

18. The thermal developing light-sensitive material of claim 17. wherein said organic silver salt is a silver 
salt of a compound selected from the group consisting of 5-methyl benzotriazole or a derivative thereof a 
sulfobenzotnazole or a derivative thereof and a N-alkylsulfamoyl benzotriazol or a derivative thereof 

19. The thermal developing light-sensitive material of claim 17. wherein said dye supplying material is a 
compound represented by general formula (5') : 

Formula (5') 
Cp 2 -(F)-(B) 

wherein Cp 2 is an organic group which is capable of forming a diffusible dye upon reaction with an 
oxidation product of a reducing agent, F is a divalent bonding group and B is a ballasting group 

20. The thermal developing light-sensitive material of claim 17, wherein said light-sensitive emulsion layer 
contains a light-sensitive silver halide grain having a grain size of 0.001 to 1 .5 urn 

21 . The thermal developing light-sensitive material of claim 17. wherein said light-sensitive emulsion layer 
contains a light-sensitive silver halide grain having a grain size of 0.01 to 0.5 jim. 

22. The thermal developing light-sensitive material of claim 17, wherein said reducing aqent is a 
compound selected by the general formula (1 ') ; 

Formula (1') 

R' 1 . R' 1 
R" R° 

wherein R"j and R* are independently selected from the group consist* ng of a hydrogen atom and a 
substituted or unsubstituted alkyl group having 1 to 30 carbon atoms; R3, R*, R5 and R6 are 
independently selected from the group consisting of a hydrogen atom, a halogen atom, a hydroxy! group 
an amino group, an alkoxy group, an acylamide group a sulfonamide group, an alkylsulfonamide group 
and an alkyl group which may be substituted, provided that Ri and R*. R3 and R1, and RS and R2 may 
respectively be combined with each other to form a heterocyclic ring; and M is selected from the group 
consisting of an alkali metal atom, an ammonium group, a nitrogen-containing organic salt group and a 
compound containing a quadrivalent nitrogen. 

23 A method of thermally developing a silver halide light-sensitive material characterised in that said 
method comprises a step of heating an imagewise exposed silver halide light-sensitive material which 
compnses a support and, provided thereon, at least one photographic structural layer including a 
hght-sensitive emufsion layer, said photographic structural layer comprising a reducing agent a 
dye-supplying material, a compound represented by genera! formula (1) • ~ 
Formula (1) 
Xt - Li - A 

wherein X1 represents a residual group of a photographic restrainer, Li is a mere bonding hand or a 
divalent group and A Is selected from the group consisting of a hydrogen atom, an amino group, a 
hydroxyl group, a carboxyl group or a salt thereof, a sulfo group or a salt thereof and a sulfin group or a 
salt thereof; 

and a a compound represented by general formula (2) ; 
Formula (2) 
X 2 - L 2 - B 

wherein X 2 represents a residual group of a photographic restrainer, L 2 is a divalent group and B is a 
ballast group, at a temperature of 80 to 2C0° C for 1 to 1 80.seconds. 

24. The method of claim 23. wherein said method comprises a step of said imagewise exposed silver 
halide light-sensitive material at a temperature of 100 to 170°C. for 1 .5 to 120 seconds. 
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© There is disclosed a thermal developing light- 
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silver halide, said photographic structural layer corn- 
er) prising a compound represented by general formula 
<<1); 

q Formula (1) 
CM Xi - Li - A 

CO wherein Xi represents a residual group of a photo- 
(q graphic restrainer, Li is a mere bonding hand or a 
m divalent group and A is selected from the group 
CM consisting of a hydrogen atom, an amino group, a 
q hydroxy I group, a carboxyl group or a salt thereof, a 

sulfo group or a salt thereof and a surfin group or a 

salt thereof: 

and a a compound r present d by g neral formula 
(2); 



Formula (2) 
X 2 - Ls - B 

wherein X2 represents a residual group of a photo- 
graphic restrainer, U is a divalent group and B is a 
ballast group. 
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